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PREFACE.

The following fasciculus may be described as the First Part of a Monograph of the

British Annelida, a department of native Zoology which more than any other required investi-

gation, and whose neglected condition formed the author's chief inducement to attempt something

for its improvement.

So little was known in this country with respect to the Ncraerteans, while their structure

and zoological affinities opened up so many interesting questions, that they could scarcely be

passed over in such a treatise. Accordingly they have been examined—both in the living and

preserved conditions—with as much care as tlic circumstances of the author admitted. He hopes,

moreover, tluit tlie publication of the skilful and laborious coloured drawings of the external

configuration of these worms (which were so kindly executed by her to whom the work is

dedicated) will assist in rescuing them from the comparative obscurity in wliich they have

hitherto been involved in this respect, both in Britain and on the Continent. lie has

endeavoured to render the other parts of the treatise worthy of the delicacy and beauty of these

figures.

The species of the group are, on the whole, distinctly marked, so that comparatively little

difficulty has been experienced in discriminating them ; indeed, the chief variation in the majority

is in colour, which, of course, obscures none of the essential characteristics.

Considcral)le addition.s may be expected to the list of species subsequently described

(though the dredge has been used and the coast-line minutely examined at many points from

the Shetland to the Channel Islands), and not a little new matter in regard to anatomy and

development ; but, with such a field as the whole Annelida before him, the author could not

devote more time to the group. As no freshwater species has yet been found in this country,

such a habitat especially should be diligently explored. The author, however, will be satisfied if

he has paved the way for a more extensive and accurate study of these beautiful and interesting

forms, whose life-histories and structure so amply reward investigation.

The Nemcrteans have received so little attention from British zoologists that the author's

list of contributions in this respect cannot but be small, and it is solely to the ceaseless care of a

friend that he has been enabled to pursue the investigation with that completeness necessary for

the elucidation of their anatomy and zoology, an investigation demanding an abundant and ever-

ready supply of healthy living animals. Mr. Parfitt forwarded a few living specimens from the

Devonshire coast, and Dr. llowden of Montrose, Prof. E. P. Wright of Dublin, Dr. Gray,
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Dr. All)eit Cihitlicr, and the late Dr. Baird of tlie British .Museum, .Mr. G. S. Brady of Sunderland,

Dr. Carrington of Ecclcs, Mr. J. ¥. AVhitcaves of the Natural History Society, Montreal, and

Prof. Dickie, Aberdeen, have also aided him by the communication of preserved examples or

otherwise. Mr. Gwyn Jeffreys included some in his rich collections of Zellandic Annelids, and,

in conjunction with Dr. Carpenter and Prof. Wyville Thomson in the celebrated " Porcupine-"

Expeditions of 1SG9 and 1 870, he secured a most valuable collection of Annelids and Xemcrteans,

which was most courteously placed at the author's disposal by these gentlemen. To all these he

begs to return his sincere thanks for their valued assistance, and specially to Dr. A. Gunther, for

his exertions in 1869. He has also to remember the many valuable hints in the microscopic

department of this work received from the experienced hands of the late Dr. Eraser Thomson of

Pcrtli. Nor must he omit to acknowledge the steady encouragement given throughout these

researches by Prof. G. Busk, whose cordial support at an early period was a source of the greatest

satisfaction.

He has further to thank Professors Dc Quatrefages of Paris, E. Grube of Breslau, Kolliker

of Wurzburg, and Van Bcncdcn of Louvain, Mr. Alex. Agassiz of America, and Dr. Malmgren

of Ilelsingfors, for their esteemed aid, by the communication of papers and otherwise. Two

others, unfortunately, have since been early lost to science, viz. Professors W. Keferstein of

Gottingcn and E. Claparede of Geneva. The former did much to place Nemertcan anatomy on

a proper basis, and his conscientious original investigations gave promise of great advances in this

as well as in other departments. M. Claparede, again, was, perhaps, the most distinguished

investigator of the Invertebrates, especially the Annelida, of bis time, and his splendid work

both with pen and pencil will make his name enduring.

To the list of these losses he has now to add tiie lamented Dr. Baird, whose excellent labours

amongst the collection of Amielida in the British Museum will long be remembered, no less

than his genial and kindly aid to all interested in zoology.

For the delay in the issue of this portion of the work—a delay originating in the printing

of the Plates—the author is not responsible, since it was ready at the end of 1SG9. He has to

thank the Council of the Ray Society for their liberality in regai'd to the Plates, and Mr. Ford for

his masterly touch in their execution.

MuRTHLY; September, 1S73.
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THE NEMEKTEANS.

GENERAL REMARKS.

The Nemerteans are elongated non-bristled worms very plentifully distributed on all our

coasts ; yet, if not entirely overlooked, they have been generally regarded with a suspicion or

aversion even more profound than that ljestowed,on the true Annehds ; apparently, on the one

hand, from their supposed resemblance to the forms that live parasitically in the bodies of the

higher animals ; and, on the other, from the intricacy of their structure, and the obscurity which

shrouded their relations with surroimding groups. The appearance of the large species, indeed,

has frequently given rise to feehngs of superstitious wonder not unmixed with dread in the minds

of the public ; and some authors even have been more careful to indulge in the same vein in their

narratives, than to increase our knowledge of the structure and economy of these interesting

animals. They have especially received slight notice from British zoologists.

Cuvier first applied the name Nemertes' to designate the Lineus marinus of Montagu, and

several subsequent writers have with propriety given the title Nemerteans to the Order, in

which the name has been so long familiar. It is synonymous with the Tcrelitlaria of Dc

Blain\ille, the Annclosi Polici of Delle Chiaje, the Cedoidina of ffirsted, the Miocala of De

Quatrefages, the Aphcala of Blanchard, and the Turbdlaria BhijHchocala of others.

They have a soft, more or less elongated body, richly ciliated throughout, and the head is

usually distinguished from the rest of the animal. The eye-specks and lateral slits (when pre-

sent) arc situated in the flattened snout.

The Nemerteans for the most part frequent the sea, though a few aberrant forms occur in

fresh water. The British species, so far as yet observed, are all marine ; one of them, moreover,

having the semi-parasitic habit of a dweller in tubes attached to the hairs of the abdominal feet

of female Carcini. This peculiarity amongst the Nemerteans was first noticed by Delle Chiaje,

' Nemertes, one of the sca-nymphs (Mediterranean as distinguished from the Oceaiiides)—daughters

of Nereus ami Doris.

1



2 THE NEJIERTEAXS.

who found his PoUa lelropltlfialmu (a Tefrastemmrt with hirgc eyes) in great abundance in the

respiratory cavity of " yfucidia wnviwellata." Leuckart and Pagenstecher also state that the

former got at Nice a pale Tetrasleiniiin in all the stages of egg, young and perfect animal—living

parasitically in the body-cavity of PIiuUuhui mamilhiris ; such, however, in all probability, being

only a coiilirmatioii of tlic foregoing. A. Agassiz, again, found a species of Plit/inria, which he

thinks identical with the Planaria angulata of Midler, on the under surface of the base of

the fail ill L'nnulus. This habit liad also been observed in another Planaria, that frequents

Veh'lla in tiie Atlantic, l)y Lesson in his /oology of the ' Voyage autour du ]\londc snr la

corvette La (,'oquille ;' and by Schneider in the case of Anoplodium parasila (one of the Rhab-

dococla), which inhabits Jlolothuria iuhulom. Further observations will in all likelihood lead to

the discovery of parasitic species in the Medusae. Such do not seem to be true parasites like the

Entozoa, but may ajjpropriately be grouped luider the comprehensive title " Commensalisnie,"

reeeiitiy constituted by Prof, van Ikneden—in an interesting lecture delivered before the Royal

Belgian .\cademy. The animals included under this head do not ])rey ujjon the juices of their

hosts; iiiit, like tlic Adanma attached to the shell containing the Pngurm, or the accompanying

Nereilcpas, tliey simply live together for their mutual comfort and convenience.

Comparatively few specimens, and these generally the largest forms, are to be found in our

museums ; and even such examples, if named at all, are often specifically confounded, the same

animal, p.//., Lineus marinus, being characterised by many names. In looking over such col-

lections, indeed, one meets with a curious nomenclature; thus I have found a large Sipunculus

labelled ' Scrpcnfaria,' a Bipaliuiii ' Jlech'/iri,' an elongated S//Nri/jfa and a Tania rcs|)ectively

termed 'Lineus,' and not a few distinguished by the anil)iguous title of 'leech.' This confusion

is partly due to the great changes that ensue on placing the animals in spirit. Specimens mea-

suring feet or even yards in length shrink to short processes a few inches long, and the contour

of the head is often indistinguishable on account of its retraction within the anterior portion of the

body. Moreover, altiiough the worm is in a manner preser\'ed, it is generally unfit for dissection,

and the colours freciueiitly fade. While difficulties thus beset the investigator of specimens in

museums, the obstacles to the satisfactory examination of the living forms are scarcely less per-

plexing ; and though I would not fully endorse the description of Sir J. Dalyell, yet there is

much truth in his observations:—"That many woiTUS have no external prominences rising above

tlic smoothness of their skin, or depressions sinking into it. That neither specks nor eyes, nor

the position of the mouth can be discovered in the living specimens ; that the student of

animated nature cannot destroy his subject, and if perishing in his possession, it often goes so

speedily to decay, that it is impossible, w'ere he even a skilful anatomist, to avail himself of

dissection."

The colours of many species of the group are of such beauty as to attract even the casual

observer, while in tliis respect also they widely deviate from their supposed allies the parasitic

worms. The richest purples appear on velvety skins of deep brown or black, each of the soft

and nioliilo2,folds giving shades that vary in intensity and lustre. Bright yellow contrasts with

dark brown ; white w ith veruulion, brown and dull pink ; while individual uniformity is charac-

terisetl by such hues as rose-pink, white, green, yellow and olive, the gradations of colour in the

various parts of a single specimen being so subtle that enthusiasm as well as skill is necessary in

the artist who sets himself to the task of faithful delineation. Our indigenous species as a whole

do not seem to be less brilliantly coloured than those of warmer climates, if we may judge from
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Sclimarda's plates, and the descriptions of other authors. Thus as regards beauty and variety

of colouring the Neniertcans vie with any other grouj) in the invertebrate series ; while in

the silky sheen and ever-changing iridescence of the active cilia, with which their whole

bodies arc covered, they surpass in some respects tlieir gaily tinted superiors—the true

Annelids.

The sexes of the Nermeteans do not appear to be distinguished by any peculiarity of shading,

except where the ova or spermatozoa are observed through the translucent tissues of the adults.

Tiic reflections in regard to the bright colouring of these forms are somewhat cursorily treated by

Mr. Darwin in his recent work.^ These animals, he says, like naany other invertebrates,

" appaienlly stand too low in the scale for the individuals of cither sex to exert any choice in

selecting a partner, or for the individuals of the same sex to struggle in rivalry." The Nemerteans,

however, are not devoid of sexual instincts, and the deposition of ova by a female, even at some

distance from the male, gives rise to the immediate discharge of his special secretion. Thus

]Mr. Darwin would be furnished with the facts for stating that the best developed and most

forward individuals would have most chance of securing numerous and healthy progeny. Their

colours are not due to blood or bile, but arc strictly skin-products, yet it would be as easy (or as

ditiicult) to prove them advantageous to the creature as to demonstrate that the pale blood of

some animals, the green or red of others, has been formed (as to colour) by natural or sexual

selection. Indeed, there is scarcely a limit to the range of theory on such subjects, and it is hard

to decide the one way or the other. The argument that the bright colours may be of use in

leading their enemies to recognise them as unpalatable will scarcely suit, since fishes feed readily

on some of the brightest. Neither can the proposition, available in the case of the soberly clad

bhnd beetles, be of service, since some of the most gorgeously tinted {<.()., Carindla annnlatuwiA

Linens bilineatus) are devoid of eyes ; nor are the animals coloured in any special manner so as

always to resemble their surroundings, as may be noticed in the olive-green and reddish varieties

of Z///c/is(/essereMsis. Tcfra-ifcu/ma Candida, on the other hand, assumes a greenish hue in certain

instances amongst the littoral algge, and the food of the translucent Cepludotlirix has a wonderful

effect in colouring the cells of its alimentary region. Some of the most vividly tinted species

live in obscni'e" crevices and creeks, where light can rarely enter. The bright reddish ova,

again, of JiiipMjwrus 2Mlc!ier, which shine through the pellucid integuments, must render the

female for a period a more conspicuous object than the male or undeveloped animal.

Though Prof. Grnbe's boatman saw the head oi Linens mariniis 'shine,' and ^ iviani

states that Pliinaria relusa is uniformly luminous, none of the Rritish Nemerteans show this

property.

There are, so far as at present known, thirty-one species of Nemerteans inhabiting the

British Islands, and described in the following pages. The majority have been previously found ;

a few are new to Britain or to science.

' ' The Desceiit of :M;ui.' &c.



HABITS.

HABITS.

In their native linunts these animals exhibit considerable diversity of Iiabit. The majority,

however, live under stones tliat lie on a muddy or sandy l)ottom, between tide-marks, eitlier in

pools or moist phiccs, and, as scarcely a vestige of them is at any time seen unless a stone is

upturned, tlieir period of activity is probably during full tide. As their haunts indicate, they are

fond of the shade, but I do not know that for this reason they are to be called, after Do Quatre-

fagcs and others, nocturnal aniniiils. Thus Linens viarinus is observed occasionally gliding

amongst the seaweeds of a warm and sunny tide-pool.

Hundreds of some of the common forms, such as Lineus ffcsserensis and Cephalothrix linearis,

may be found under a single stone, sometimes in tangled masses, amidst the muddy sand so

common in such ])laces. Tclrantcmnia ilornalis is gregarious, in vast flocks, on Ceramiinn and

other alga- dredged in the Laminarian region ; and Prosorhochmus Claparedii is frequently found

in groups in fissures of the rocks near low-water mark in the Channel Islands. Lcidy, in his

' Marine Invertebrata of Rhode Island and New Jersey,' also describes his Nemerlcs socialis as

very abundant, often in masses, about the roots of corallines, between tides, at Point Judith.

The larger and rarer forms occur either singly or in pairs, such as Nemcrtes Xeesii and Micrura,

which haunt tlie fissures of rocks near low-water mark. The great Linens viarinus, again, is often

solitary, and the largest specimens almost always so, as well as limited in numbers—size, as in

some of the higher forms of marine life, being thus inimical to profusion ; and it may be noticed

that a diligent search for a lengthened period in one locality diminishes verj' scnsiljly the number

of large examples. Other Nemerteans frequent the coralline ground or its neighbourhood,

such as Micrura purpurea. Cerebralulus anijulatus, Aniphiporus pulclier, and A. speciahilis,

and they are partial to empty bivalve shells. Stones placed near the verge of low water, and

covered with a profusion of algous and zoophytic life, furnish numerous specimens of the small

Tetrasfemmce, which apparently dcliglit to crawl amidst the roots and branches, no doubt

attracted by the abundance of tiie other animal organisms that like themselves seek shelter and

safety in these miniature forests. One of the best modes of collecting such small forms is to

chip off at the proper season—for their abundance is probably periodic—shelving fragments of

rock, and carry them home for immersion in shallow vessels of sea-water, when the worms leave

their retreats and crawl to the water-line of the basin, after the manner of Itissoce, Slcenece, and

other small Mollusca. The same may be said of the roots of the tangles dragged from the rocks

near or beneath low-water mark, such treatment being often the only safe mode of procuring

perfect specimens of Carinella annulata, JS'emertes Neesii, and N. (/racilis, which generally inter-

lace their lengthened bodies with the radicles. No richer ground for Nemerteans of rare size

and beauty probably exists than the intricate roots of the vast tangles that envelop the muddy

masses of horse-mussels in Bressay Sound, where Forbes and Jeffreys have each done such good

work by aid of the old drag of the Zetlandic fishermen. Colonies composed of examples of

different species, such as Lincus marinus, L. gesserensis, Micrura fasciolafa, JL purpurea,

IVeuwrfes IVeesii, and Amphiporus pulchcr, are occasionally met with in the same root; while the

hollows of the rough roots of Laminaria bulbosa give shelter to select pairs or solitary individuals.
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Empty liinpct-sliells that acUurc to the under stirfacc of stones in tidal pools are also favourite

liirkiiiL; places for these aiiiuials. Although many of the smaller forms fashion gelatinous or

inenibianons tulles with faeility on sea-weeds and stones, one Hritish species alone may he

said to inhabit a tube or burrow not secreted by itself, viz. Borhimi ElisahelkcB, which was

found at Tlcrm in a jjit or burrow of clay; and in tliis, as in other respects, the species is

jjeculiar. A foreign example, the Slbvpnonia aurantiaca of Girard, is also stated to dwell in vertical

tubes in sand, near Fort Johnston, Carolina.

The group, as a whole, is composed of animals l)y no means inactive, for they glide swiftly

about in their native sites, only their length sometimes proves a l)arrier to their rapid disappear-

ance from a particular spot. Crustaceans, starfishes, and nioUusks, indeed, are but clumsy athletes

when compared with the Nemerteans, whose bodies, dc])rived of all external ])roteetion, covered

with cilia and endowed with exquisite sensibility, seem the very essence of mobility. On a

solid surface, the chief mode of progression is by crawling, the body being thrown into a number

of minute undulations, or else rendered more boldly moniliform by evident waves, which pass

from the snout backwards. Some of the more active small species, again, such as Tetrasfemma

caiididti, frequently glide over the surface of glass so smoothly that scarce a wrinkle is noticed in

the soft outline of their bodies, which, for the time, seem to be propelled by an invisible agency.

In progression, the body is extended in a rectilinear manner, or else thrown into one or more

graceful curves ; while the snout is closely applied to the surface, or occasionally rolled from side to

side. If a Nemertean, for example, Jiiiphiporiis lactijloreiis or Linens yesiiercimk, is raised from

the surface on which it crawls, it will generally be observed that it clings most pertinaciously by

the anterior end ; indeed, it would appear that the lips exercise a kind of sucker-action, or, at least,

that the under surface of the flattened snout does so. The bodies of several of the elongated

forms resemble a semifluid yet coherent substance that can be drawn through any aperture, bent

romid any angle, and looped, coiled, or twisted in the most elaljorate maimer. In the more

slender species, such as Cepludoihrix linearis, the mobility greatly resembles that of the tentacular

processes of the Tercbella, and I have been puzzled at least once, on lifting stones and sea-weeds

from the dredge and placing them in water, by the independent and Nemertean motions of the

spotted tentacles of T. nehuhsa, the owner of which was for the time invisible. In the same

species the living animals in confinement often group themselves into rounded masses, which

become veritable Gorgon's heads when the constituent members push forth their struggling

snouts. The larger kinds also, such as Ncinertcs Neesii and N. yracilis, follow a similar habit

;

and, when the water is changed, it is an interesting sight to watch the heads of the individuals

slowly emerging, softly and with ease, from the apparently inextricable coils. In few other groups

bf animals can such extreme conditions ensue between contraction and extension, and this not by

the agency of sea-water, but by the extraordinary shrinking of the muscular substance, and the

mobility of the other tissues of the animal. Specimens, measuring only a few inches in

contraction, stretch with ease to the length of several feet ; and irritants cause a large Linens

marinus, several yards in length, to shrink without injury into as many inches, while shorter

forms become quite baccate. If a large example of the last-named Nemertean be held over

spirit, the body seems to disappear swiftly on touching the liquid, and the hand with the

sluiuiken mass lapidly ap[)roaclics the surface. On viewing the motions of these animals, the

observer will often be forcibly reminded of the graphic descriptions of the arms of Plcurobrachia,

given by the elder Agassiz.



6 HABITS.

Like many of tlu; tnu; Annelids tliey also progress by floating on the surface of the

water, either erawling up the side of the vessel, and thereafter pushing their snouts outwards

from the water-line ; or, if the water is shallow, raising their heads upwards from the bottom

and gradually extending their snake-like bodies along the surface. As in the case of the

Nudibninchiate .Molliisca, a track of mucus is constantly left behind them in this position, and

in the same mMmur tliey can be suspended by it. So abundant, indeed, is this mucus, that in

jars containing numerous vigorous specimens of Linem gcsHerenms a perfect gelatinous mesh-

work is formed nciar the surface of the water, and even throughout the entire vessel. I had

carefully tested by personal observation the correctness of the explanation given by Messrs. Alder

and Hancock of the modus operandi by which the Nudibranchs crawl on the surface of the water,

and the same explanation is very evidently applicable to this class. The adhesion of the body to

the mucus gives the animal sufficient purchase for the use of its facile muscles, for it need

scarcely be mentioned tliat the water has no influence in lessening the attachment. Hence the

remark of M. de Quatrefagcs, that NcmerlcH glides through the water by means of excessively

fine vibratile cilia, which me protruded from every part of the surface of the body, caimot meet

with our support. When anxious to view the ventral aspect to advantage, no difficulty has been

experienced in making many thus float on the surface of the water in the shallow trough of a

large dissecting microscope, for by constantly irritating the animals in their endeavours to crawl

along the bottom of the vessel, and arresting their progress, they at last pushed their snouts

upwards, and sought refuge by this mode of progression.

While possessing the power of crawling and floating just mentioned, some species also

swim freely through the water, and this habit in Britain is especially characteristic of the fonns

which inhabit deep water ; indeed, I am not at present aware that littoral species exhibit it

in any degree, though there is nothing inimical in their conformation. This habit has been

noticed in the Ccrebratulus viart/iiialus of Nardo, the Meckelia aiiraiiliaca of Grube, and by M.

de Quiitrefages, in his Polia bembi.r, dredged off" the coast of Sicily. Four British species, as far

as at present known, show this mode of progression, viz. Jmphijjorm spedabilui, A. pulcher,

Micrura fusca, and Cerebraliilus (inguUitus. \Vhen irritated, each throws itself on its edge,

and by alternate lateral strokes of the tail propels itself rapidly through the water with a serpen-

tiform wriggle. Thus, tlicir mode of swimming closely resembles that of the freshwater Kcplidh,

and difl'ers from the horizontal flapping of their allies, the Planaria?, which M. Duges compares to

the motion of the Kays. The British species above noted are characterised by their somewhat

short and broad form, and especially by the production of the lateral margins into a thin edge

throughout the greater part of the body.

Many of the Xemerteans, as [Nl. de Quatrefages mentions, are very hardy in confinement, Tf

the observer is at all experienced in the management of such animals. It is not by the well-

calei dated adaptation of plant to animal life, of nicely balanced conditions supposed to be

favourable to the healthy continuance of marine existence in these artificial states, that the

experiment is always successful. Pure sea-water in clean glass vessels, and, in some instances,

a clean shell w empty Bahinus, with a little sand or gravel on the bottom, constitute the most

suitable aquaria. Unless the vessel is large, only one or two examples shoidd be placed in each,

and this is a point of great importance ; indeed, in the case of rare or valuable specimens, solitary

confinement has generally been resorted to as most advantageous. I have thus been enabled to

keep alive at a great distance from the sea-coast numerous individuals of Linens marinus, L.
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ffessereiisis, L. sanguineus, Amphiporus lacliflomus, Micrura jmrptirea, M.fftsciolnta, and others, as

well MS to observe various interesting phases in their development. The vessels were always placed

in a cool, and, if possible, in a darkened position, in accordance with the habits of the animals in tiieir

native sites ; but the sea- water was not changed more iVei[uenlly than I'onr or ti\ c times a year, and in

some cases not at all. Such confinement generally blanched the snout oi Lineus mnrinm, so as to

render the groups of eyes visible. The pallor of the up|)er and under surfaces of the snout in this

sj)ecies is peculiar, for the other parts of the animal are not ali'ected. It occurs chiefly in the region

of the cephalic sacs, across the entire breadth of the snout, and extends forward at the margins to

the tip ; the pigment of the centre of the snout anteriorly, both dorsally and ventrally, and the

reddish hue in the region of the cephalic pits remain. I have kept this species, indeed, so long that

the snout has become completely etiolated, with the exception of the eye-specks and the reddish

coloration of the cephalic fissures. Moreover, throughout an inch of the anterior part of the body,

the ventral surface had assumed a pale pink colour, and the six dark stripes on the dorsum were

separated by a ground-colour of the same pale hue, which, besides, here and there interrupted the

longitudinal dark bauds. In the instances, again, of Amphiponis ladijloreus and the pale Tetrn-

stenmcc, the opacity of the cutaneous textures is considerahly increased ; and as the two latter are

generally best adapted for the investigation of certain minute details, it always became necessary

to send to the rocks for a fresh supply. This opacity in the pale species is due to an increase

of yellowish colouring matter in the cutaneous cells, and the deposition of brownish-red pigment,

a change probably arising from a more frequent exposm-e to the sun's rays. In some specimens of

A. ladijloreus under these circumstances, a general augmentation also occurs in the reddish pig-

ment of the ganglia and anterior portions of the lateral nerves. A similar alteration ensues in

other species, such as Carindla annulatu and Linens bilineatus, the former changing from pale brick-

red to deep brownish red, and the latter from pale-pinkish buff to brown, thus intensifying the

contrast with the pure white lines present in each case. This variety of tint, from exposure or

seclusion, likewise occurs in their native hamits. Thus, for example, specimens of YA'(?w/t';-/f.yi\ee.!)//,

from a chiidv in the Gouliot Caves of Sark, have a much paler aspect than those from an ordinary

tidal })ool. The rule, however, has many exceptions, for in the same caves very dark olive speci-

mens oi Linens gesseretisis S.XQ found, while a variety of a pale reddish hue lives under stones

beneath the open sky at the mouth of one of them. After protracted confinement without food,

the longer forms generally lie coiled in an intricate mass on the bottom of the vessel, or, if only

moderately elongated like Micrura, rest as a double band, and th(;ir bodies diminish in bulk

to a very great degree. Under the same conditions the smaller species, such as Tetrastemma and

Promrltodiinus, are often found at the margin of the water, and some having receded too far

from their element become dried on the side of the jar. The latter accident especially occurs

amongst groups of recently captured specimens, which have not yet attained the experience

necessary for their preservation in this artificial habitat. Some sustain life under almost complete

abstinence for very long periods, such as a year or eighteen months, their bodies being apparently

supported by the slow absorption of their own tissues, so that, as before mentioned, their size is

greatly reduced. There is, indeed, no structure in the bodies of the majority that is not capable

of such change, and thus decrease, in every respect, is easily attained. I have not snflicient

facts to enable me to make generalisations on the subject of their longevity ; but the larger

Nemerteans, e. (/. Linens wnrinns, Tj. gesserensis, and Z. snnguincus li\e for several years, even

under very unfavourable circumstances, in confinement. With ordinary care, also, they can be
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carried alive from remote parts of the country, as from the Channel Islands to Scotland, and from

Slictliind, witliout the loss of a single example of any of the species.

If, tlicreforc, animiils so large live for a protracted [)eriod in very limited supplies of salt

water without a trace of food, our wonder is diminished at the apparent paucity of nourishment

in the abysses of the Atlantic for the sustenance of the Foraniinifera and other minute organisms

mentioned by Dr. Carpenter, since, putting aside for the moment the dissolving jellies and ciliated

young of certain of their neighbours, they have free access to the trackless ocean and all its

contained organisms.

Under certain irritants, as, for instance, great impurity of the water in the case of recently

captured animals, the common Linetis gcHserensis turns itself inside out, so that the inner surface

of the digestive chamber can be viewed without dissection. This also occasionally occurs on placing

it in alcohol. The extreme shrinking of Lincun iiKirinim on iiiinicrsion in spirit is also some-

times due to a literal doul)ling of its body, one fold of which is tlirust within the other, the outer

being in its normal position, but the inner having its alimentary surface external. Cephalothrix

linearis is killed by fresh water in a few minutes, the body being swollen by contraction and con-

torted. Aniphiporus laciiforcnx lives a little longer, though it never moves from the spot, and only

thrusts its snout hither and thither for a short time, and dilates its mouth. Lineus f/ctsscreims

does not crawl after immersion, but lies helplessly on the bottom of the vessel, a swollen body-

wave piK'ising rapidly from before backwards for some seconds, as if sickly, then all is still. In

most cases, as noticed by M. de Quatrefages, a copious exudation of mucus takes place, and

disintegration speedily ensues, the specimens becoming pulpy in a few hours. Tiicy are not less

hardy, however, than the higher Annelids under the same circumstances.

FOOD.

The Nemerteans throughout ai-e a carnivorous and predaceous race, either capturing living

prey or devouring suitable portions of dead animals. Sir J. Dahxll observed Linens marinus

and his Gordiiis minor viridis icc^m^ on frasrnicnts of mussel, the former also entering the tube of

AmjihUrUe [Sabella) to devour the tenant, and M. de Quatrefages (after Cuvierand others), in his

" Rambles," * narrates that the former species is neurished by sucking the Anomia, a feat,

however, that seems to me to be involved in obscurity. The erroneous interpretation of the

proboscis of the Enopla (which he took for an alimentary organ) of course exonerates M. de

Quatrefages in a manner from criticism in regard to the feeding of the animals. It may be

observed, however, that the thrusting out of the proboscis noticed by him in Polia mandilla

{Amjilnporus lactifloreus) may have been due to other causes than hunger, and that the adherence of

the same organ to a Cyclops for a quarter of an hour may be otherwise explained than on the sup-

position of suction. !Mr. Kingsley gives a very graphic but not ver}' accui'ate (since he says the

proboscis assists in prehension) description of a specimen of the same species in the act of devouring

a fish. Lineus marinus, indeed, would appear to have a very indiscriminate appetite, for not oulj'

does it devour its vertebrate and bristled superiors, but a specimen in the island of Herm swallowed

an example of Ascidia intcsfuialis about an inch long and half an inch broad, which had

been put into the same vessel. Mr. William Thompson, who did so much for the fauna of Ireland,

1 Escelleutlv translated by the accomplished Miss E. C. Otte. London, 1857.
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mentions that Captain Fayrcr, R.N., got an individual of the same species holding on to a bait

of B/'ccuiiim lanlatinn on his long line, while fishing for cod off Portpatiick. In confinement

the LincidcE readily feed on fragments of mussel. As soon as a specimen has come in contact

with a suitable portion, the mouth is enormously dilated, the inner surface of the first part of the

oesophageal region thrust outwards, and the bolus, although of considerable size, rapidly swallowed.

The snout of the animal during this process is curved backwards, doubtless to afford assistance

by its tactile properties, but there is no extrusion of the proboscis. They also feed on dead

specimens of Nereis jiclagica, JIarmothoe. imhricata, and other annelids, ejecting the bristles and

indigestible portions /;<??• anion, and tlie only inconvenience which they suffer from the spines and

bristles is an occasional perforation of the digestive tract and body-wall, and the formation of a

vesicle in the cutaneous textures, through which the offending structures arc by-and-by extruded.

One specimen of L. r/esse/'ensh under examination boldly seized the head of a large Nepldh>j>i,

upwards of an inch longer than itself, and partially engulphed its prey. IMany, moreover, greedily

swallow their fellows, and hence it is dangerous to leave examples of rare specimens together in a

vessel, as the larger generally make a meal of the smaller. While thus predatory and voracious,

they are in turn tolerant of much injury ; for instance, a specimen of L. gesHcrensis had its head and

anterior portion seized and confined in the stomach of a Scifjarlia troyhdytes for about ten minutes,

yet the worm afterwards got free, and crawled about as if nothing had happened. In CepJialothris

the contents of the digestive tract are easily observed, and in confinement often consist of frag-

ments of each other. I have not been so successful in seeing the Enopla feed, but they probably

take similar novuishment. Several of the large forms, such as Linens hilineaius, have been found

in the stomachs of haddocks and flounders caught oft' St. Andrew's Bay.

Their hardihood when confined in vessels without food has alrcadv been described.

HISTORY 01' THE LITERATURE ON THE SUBJECT.

The early authors on Zoology, while conversant enough as a rule with a few of the con-

spicuous Annelids, altogether omitted to notice the Nemertcans. Thus no mention is made of

them by Linnaeus, Scba, Blumenbach, Svvamnierdam, and others.

In 175S the Rev. William Borlase, F.R.S.,' introduced the Nemertcans to our fauna l)y the

following description of Linens jnariniis

:

— "Eig. xiii, Plate xxvi, is the long worm found

upon Careg-Killas, in Mount's Way " (Cornwall), " which, though it might properly enough come

in among the anguilli-form fishes, which are to succeed in their order, yet I chusc to place here

among the less perfect kind of sea animals; it is brown, and slender as a wheaten reed; it

measured five feet in length (and perhaps not at its full stretch), but so tender, slimy, and

soluble, that out of the water it will not beiu- to be moved without breaking; it had the contrac-

^tile power to such a degree that it would shrink itself to half its length, and then extend itself

as before." A rough engraving of L. marinus accompanies this account.

Certain " marine insects " from amidst Sertularians and other Corallines are represented in

Tab. iv of Raster's " Opuscula," - vol. i, 1702, one of which, fig. 9, is a Nemertean, probably

Tetrastemma Candida. No further mention is made of the animal.

1 ' The Natural History of Cornwall,' p. 2.")5, tab. 20, f. 1.3. Oxford, 1758.

- B.\sTEKj 'Opuscula Subscciva.' Haarlem^ 17G2.
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P. S. Pallas,' ill tlic year ITCH, (k'scrli)C(l a Nemerteau of a bluish-whitc colour under the

name of Lumbricus uxyurus, which I am inclined to identify with Amphiporm laclijlorens, from a

carcfnl examination both of the fignrcs and text. He mistook the proboscis for an intestine, as

jiiaiiy snbsccjucnt anthors have done, Imt he observed that the organ was bathed in fluid, thus

recognising a very important element in the anatomy of these animals. He interpreted the stylet-

region as the stomach, and detected three mu.scular bundles proceeding from the posterior end of

the latter, so as to. fix the organ to the integmnents. The intestine, again, terminated in an anus

at tiic anterior pore. The medulla or nervous trunk fonned a simple white cord, he said, without

ganglia. AVhilc there is much that is erroneous in the foregoing description, there is also a con-

siderable amount of penetration and judgment evinced by the learned author, for he appears to

have made out the jjroboscidian fluid, the dilated region of the stylets, and the muscular ribands;

and it is clear that this observer would not have omitted to notice the mouth and lateral

fissures if his specimen had been a typical form of the Anopla. In the same work" he also

figures a Ncraertean resembling Linens i/essereiiais, but the only reference thereto occurs in the

explanation of the Plate, viz., " Alia Luuibrici marini species, tota atra."

The next important contribution Avas from the ])cn of the distinguished naturalist, O. F.

Midler,-' who in the first part of his "Vcrmium," published in 177;5, grouped the Nemerteans

under the Second Division of his worms destitute of tentacles (Serpentes), and in the third head

(Mutica). In his second part, published in 1774, they were included, along with Gordius,

Ascaris, llirudo and others, in the first subdivision (Mutica) of his Gens Ilchninthica.

Three or four of the counuon species were for the first time described (some of them more than

once) as Fasciola.

In the new edition of his " Natural History of Fresh and Salt Water Worms,"* published in

ISOO, the same author describes a single example of the Lineida- imder the name of ' Der Strci-

mische Rod-Aat,' a species no doubt identical with Linens ffesserensix. He did not discriminate

structure further than by supposing the lateral slits at the anterior end to be connected with the

anus, and the ventral papilla (mouth) the male organ of generation. His figures are quite

recognisable.

This naturalist-' in a subsequent publication (1770) enumerates the Xcmerteans under his

sixth Class (Vermes), and third Order—Mollusca. It is difficult to determine with precision the

species referred to in this work, unless in those cases in which further mention in the " Zoologica

Danica" confirms the diagnosis. He arranged them with the Planariac according to the number

of eyes, but erroneously placed Lineus (/esserensis, Amphiporus pulcher, and others, under the

group of eyeless forms.

The acute and painstaking Dutch naturalist, Martin Slabber," noticed a Nemertean, under

the name of Gordius marinus, which is evidently one of the Anopla, having in his figure (where

1 P. S. Pallas, 'Miscellanea Zoologica,' pp. IIG—14", pi. 11, figs. 7 and 8.

= Op. cit, p. 216, pi. 11, fig. 9.

3 0. F. MuLLER, 'Vcrmiuru Terrestrium et Fluviatilium.' Havniae et Lipsise, 1773-4.

-• ' NaturgcschicLte einiger Wurm-Arten des siissen u. salzigeu Wassers.' Neue Ausgabe. Ko-

penhagen, 1800.

^ O. F. Mdller, ' Zoologiffi Danicae Prodromus.' Havnise, 177G.

<^ ' Natuurkundige verlustigingen behelzeude microscopise -n-aarneemingen,' &c., Blad. 61, PI. 8,

f. 1. Haai'lcm, 1778.
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tlu' animal is seen on its edge) a conspicuous lateral fissure. It appears to be related to MicruTU

J'usea.

In 17S0, Otho labricius/ following O. F. Miillcr, placed the Nenicrtcans in the genus

Planaria, under his sixth Class "Vermes." lie mentions Planaria uvyulata, P. rubra,

P. viridis, P.fiisca, P. caudata, and P. Candida, most of vvliicli had been previously described in

the ' Zool. Danic. Prodr.' of 0. F. Milller. Under tlic luad of Planariafusca [Lineus ffcssercnsin)

he corrects certain statements of the latter author, wholiad only seen spirit-preparations. He con-

sidered the aperture of the proboscis to be the mouth, and the tube itself the intestine. He also

noticed that it lived in nmiibers under stones.

Linnaeus seems to have had little or no acfpiaintance with Nemerteans, which were either

tinknown or confounded with other animals, and it was only after the labours of O. F. .Miiller and

others had brought them into view that they were noticed in Gmelin's edition of the ' Systema

Naturae,'" published in 1788. They were grouped by Gmelin along with the Planarians under

the Genus Planaria, one of tlie divisions of his Class Intestina. They thus became associated

with intestinal worms, Lumbrici, Sipuncnli, and leeches. They were classified as follows:—(1)

Those without eyes ; (2) those with one eye
; (;3) those with two eyes

; (4) those with three eyes

;

(5) those with four eyes ; (6) those with many eyes. The animals, however, were so little under-

stood that this arrangement is not to be depended on. Nothing new was introduced in Dr.

Turton's translation of this edition of the ' Systema.' ^

Otho Fabricius, retm-ning to the subject in 1798 described* three Nemerteans under the

names of Planaria ancjulata, P. fitarescens, and P. Candida, from Greenland. Like I'allas he

considered the proboscis to be the alimentary organ, though he correctly interpreted the mouth

in the Lineidce, and the anus in both.

In the following year, 1799; Jens Rathke '"

alludes to six species of the group, viz., Planaria

hadia, P. lalcrilia, P. mnfjuinca, P. carnea, P. alropnrpurea, and P. linearis. The fii'st two I

have not satisfactorily made out, the third probably refers to Lineus san(/uineits, the fourth to a

variety of L. (/esserensis, the fifth may be L. jnarinus, while the sixth is Cephalotlmx linearis.

Three of the species are figured.

Lamarck, in his ' Systeme des Animaux sans Vertcbres "^ mentions onl}' one Nemcrtean, viz.,

the Planaria rosea of 0. F. .MiiUer.

L. A. G. Bose ' classified the Nemerteans with the Planarians luuler the true worms with

elongated articulated bodies, but without external organs, placing them with the Gordii and

leeches. In regard to species he follows 0. F. JM idler.

Montagu was the next British naturalist after Borlase who paid attention to tlie Nemer-

teans.' In 1804 he gave a good superficial description of the worm mentioned by the

former, under the name of Gordius rnarinus, with remarks on its habits. He was, moreover, the

' Otho r.Miiucius, 'Fauna Grocnlandica.' Ilafiiitc et Lipsiac, 1780.

- CImelin's, 'Liunseus Syst. Nat.,' torn, i, pars, vi, p. .308". Lcipsia;, 1788. Editio decirae tertia,

aucta, rcformata. ' London, 1802.

' 'Skrivter af Naturhistoire Selskabet,' 4de bind, 2dct hefte, p. 52 et seq. Kiobenliavn, 1798.
'' " Jattagelser liculiorende til Jndvoldcormcnos og lilddyreucs Naturhistoire." ' Skrivt. af Natur-

hist.,' Sclsk. V, 1 heft., pp. 83, 8|.. Kiobenliavn, 1791).

« Paris, 1801. ' ' Hist. nat. des Vers.' Paris, 1802.

" ' Description of several Marine Animals found on tlic South Coast of Devonshire.' Trans. Linn.

Soc., vol. vii, pp. 72 and 73.
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first to describe Carinella annitlala. JIc followed previous authors in classing these and allied

forms under the ' Intcstina.' The same species, termed respectively the Liiie-worin and the Hair-

worm, appeared, from Montaj;u's descriptions, in Dr. Turton's ' British Fauna.' They were

arranged in a similar manner under Class V, Vermen, and Order I, Intenlina, but were placed

under different genera, the former being alone, and the latter associated with Gordius aqttaticus

and G. aryillaceus.

It is from the interesting manuscript, however, which the relatives of Col. Montagu have

placed in the Library of the Linnean h^ocicty, that we gather how much and how closely the

esteemed observer examined the Nemerteans. In this work he describes more than a dozen

species, not a few of them for the first time, and the majority so truly, that it is with a sense of

relief and satisfaction that one rises from its perusal. Little can be added to his account of the

external appearance and habits of the animals ; and, though he did not enter into their anatomy,

he correctly interpreted the mouth and anus in the Anophi, and was too cautious an observer to

locate the former organ in the same position in the Enopla. He explains that, though he termed

the species above mentioned Gorilli, this was only a provisional name until further discoveries of

species shoulil put him in a position to frame correct generic characters. To the description of

the genus Llncus he appends the following remarks on the Nemerteans :

—" Their use and general

economy arc little known, but we may conclude they contribute partly to the food of some fishes,

and in their turn keep within bounds some smaller beings, and thus serve to support an equili-

brium in the great scale of nature." A volume of carefully coloured figures, by the skilful hand of

Miss E. Dorvilie, accompanies the manuscript.

0. r. M idler in his great work" described several new species, and gave figures of others

mentioned in his previous works, grouping them still under the genus Vhinariu. Two of his

forms, viz., Plaiiariu viridi-s and P. rubra were communicated by the author of the 'Fauna

Grrenlandica ;' the others were P.filaris, P. rosea, P.Jlaccidti, P.gesscrenm, and in the fourth

volume P. C. Abildgaard contributed another

—

Plannria dorsalis. The author observed the

proboscis, the cephalic fissures, and the ventral slit in the Anopla, and likewise gave the correct

position of the anus. This work then noticed seven species, most of them in a recognisable

condition as regards description and figures, the latter especially deserving praise for their faith-

ful delineation.

In 1806 J. Sowerbys gave the title Linens lonffissimus to the Black Line-worm, which now

bears the name of Liiieus marhii/s. He first heard of it from Col. Montagu, and afterwards from

Mr. Simmons, who sent specimens from Edinburgh. In his description he correctly located the

mouth, and observed the longitudinal streaks on the body, as well as the tendency of the broken

posterior end to decay, while the anterior remained alive. He mentions that the fishermen pull

them in as they would a rope, but never find the posterior extremity, and that they esti-

mate their length at twelve fathoms. A coloured engraving of the animal accompanies the

description.

In 1811 Professor Jameson* included Linens lonijissimus in his ' Fauna of the Frith of Forth,'

mentioning that the worm was not inicommon on oyster-beds.

^ ' British Fauna, coutainiug a Compendium of the Zoology of the British Islands, arranged

according to the Linnean System.' Vol. i. Swansea, 180".

- O. F. MuLLER, 'Zooiogica Dauica.' Havnite, 1/88—1806.
" 'The British Miscellany.' London, 1806, p. 15, plate 8.

* ' AYernerian Memoirs.' Vol. i, p. 557. Edinburgh, 1811.
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Avery sliglit notice of the Nemerteans occurs in Pennant's ' British Zoology' (edit. 1S12),

two only being mentioned, and those previously described by Montagu.

Some remarks on the habits of LlnouHmnriniis were made l)y Ihc Rev. Hugh Uavies in ISlo.

He observed that tlie animal was sensitive to light, though he couhl not discover eyes. He also

considered that the spiral form was purposely assumed by the worm during progression, for he

could not perceive how its amazing length could otherwise be transported. He thought it

by no means improbable that it reached the length of twelve or even fifteen fathoms.' An
almost verbatim report of this paper appeared nc.\t year (1S16) in the 'London Medical and

Physical Journal,' p. 207.

In the same year Olcen,- in his " Lehrbuch," brings in this well-known species {Linens

marinus) after Nais and Lumbricus, under the name of Borlasia co/t/lirE. He correctly describes the

mouth, and gives a short resume of what was known with regard to the Devonshire specimens,

and a small outline of the species.

Lamarck, in his ' Histoire Naturelle des Animaux sans Vertebres,' 1S16, like other

writers about this time, copies the arrangement of 0. V. Midler. He did not think that the

I'lanarise were annelids, but that they approached the leeches.^

Cuvier, imaware of the names previously given to these animals by Sowerby and Oken, for

the first time applied the term Nemertes* in 1817 to designate the species described by Borlase.

He groups the animal in the second class (of his Zoophytes) "Les Intestinaux" {Enfozoa, Rudolphi),

and in the first order of this class, " Les intesfi/ia/'.r cavUnires," along with very heterogeneous

companions, such as Lerna-a and others. He thus separated them from the I'lanarians, which he

placed under the head of the " Intestinauxparenchi/mateux." The sole species known to him was

the Nemertes Borlasii, Cuvier, which, he says, insinuates its anterior extremity (by which he in the

first instance means the tail, since he mistook the anterior for the posterior end) into Anomiae,

for the purpose of sucking the contents, a feat, it appears to me, of somewhat dubious veracity.

In his second edition he left the Prostomac amongst the Planarians, following, according to M.

dc Quatrefages, Duges in this respect. In Griffith's edition " of the ' Regne Animal' of this

author little further information is given. Of Nemertes it is said by way of description, " It is a

worm extremely soft and elongated, smooth, slender, flattened, ajid terminated at one extremity

by a large blunt point, pierced Ijy a hole ; widened, and broadly opened at the opposite extremity,

by which it fixes itself. Its intestine traverses the whole length of the body. Another canal,

l)robably connected with generation, winds along its parietes, and finishes at a tubercle on the

margin of the wide aperture. 'SVSl. Dorbigny and de Blainville, who have seen this animal

living, assure us that the wide aperture is the mouth." Besides repeating the remark aI)out the

sucking of the Anoraia by Nemertes Borlasii, it is further explained that the animal remains sunk

in the sand, and is " more than four feet long," neither of which observations adds in any way to

our knowledge. The only point of interest in this description is the cautious correction of the

mistake which Cuvier made in holding the anterior as the posterior end of the worm. In the iilus-

' 'Some Observations on tlic Sea Loug-Worm of Borlase, Gordins marinu.i of ilonta.' Trans.

Linn. Soc., vol. xi, p. 292.

- 'Lehrbuch dor Naturgeschichte, Dritter Tlicil, Zoologie.' Erstcr Abthcil. Sec. Jena, 1815, p. 3C5,

tab. xi, fig. 1.

^ 'Hist. nat. des anim. sans vert.' Paris, 1810, &c.

' Cuvier, ' Regne Animal.' Tome iv. Paris, ISl".

5 Vol. xii, p. 4G8. London, I83i.
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trated edition of the ' Regne Animal/' by the disciples of the great master, .M. de Quatrefages gives

exactly the same description, and repeats certain of the fignrcs—to be alluded to iiereafter.

Schweigger, in his ' Handbucli der Naturgcscliielite,' follow^ Cuvier too closely, for he now

describes Borlnsia ani/lia as having a membranous disc posteriorly, and either occurring in a free

state, or by aid of this disc adhering to Anoraiaj."

Dr. Fleming,' in 1822, represents the Nemerteans by Linens, one of tlie genera of his

family Gordiiisida-, the other genus being Gordius. He correctly observes that in Lineup the

mouth is a longitudinal slit placed under the snout, but makes no further remark than that

several species inhabit this country.

A very considerable increase to the knowledge of these animals was made by the investi-

gations of the celi'bratcd Italian naturalist Stefano Delle C'hiajc, who, in the second volume of

his ' iMemoric,' ' published in 1825, gave somewhat detailed descriptions of two Nemerteans,

for which he constituted the genus Folia, named after the comparative anatomist Giuseppe S.

Poli. In his sketch of tiio anatomy of Folia siphunculus, he mentions two muscular coats

unScr the skin, an inner of longitudinal fibres, and an outer of transverse (circular). From

the mouth springs a muscular rugose gullet (speiseriihre of the Germans), having an inner

nuicous coat and a fibrous layer. The alimentary canal has the same diameter, and extends

throughout till' entire length of the animal. In each articulation we have a right and a left

sac or pouch in connection with the alimentary tube, into which the food may enter. Above

the digestive tract is fo\md a canal containing a long proboscis, which has four fibrous coats,

and an internal nuicous one covered with papilliE. The proboscis, moreover, is fixed to the

wall of its sac by a muscular band. lie imagines this to be an organ of touch, and states that

when free its motions are so vermiform that one might easily mistake it for a Lumbricus or

Ecliiiiorh/nchiis. In regard to the circulation, he observes that two arteries arise from the

triangular lobe of the head, and proceed along the sides of the body, while two sacs, which

have the function of hearts, occur at their commencement. In the angle of the basis

are three slight whitish elevations, in connection with a whitish thread, which nms down to

the middle of each artery. From the cud of the mouth springs a very small vein, which

gives branches to the lateral sacs (of the digestive cavity). In his other species {Folia lineafa)

he describes a prehensile disc around the anus, and the occurrence of pores on the ventral

sm-face, analogous to the respiratory sacs of Sipuncidus, but the position of the form is doubtful.

This author therefore has the merit of being the first to anatomise these animals in a scientific

manner, and to interpret fairly the physiology of the parts. He recognised the true mouth of

his examples (which belonged to the Anopla), the general arrangement of the digestive tract,

and the presence of distinct muscular layers in the body-wall. The errors he fell into with

regard to the circulatory system may be easily explained, since he worked only with dead

animals, or, at least, not with those capable of being employed as transparent living objects.

The anal "sucker" in F. lincatu may have been due to someeversion of the digestive canal, if the

species pertained to this order.

1 ' Regne Animal Illust.' Zoophytes, texte et atlas, p. 65, plates 33 and 34. Paris.

- ' Handbucli der Naturgeschichte der skelettlosen umgegliederten Thiere.' "\'on Dr. August

Fricdricli Schweigger. Leipzig, 1820, p. .")91.

5 ' Philosopliy of Zoology,' vol. ii, p. 605.

' S. Delle Chiaje, ' Memorie siiUa storia e notomia degli animali senza vertebre del Eegno di

Xapoli.' Napoli, 1823—1820. 4 vols. (Vol. ii, p. 406.)
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In his third volume, puhlislicd in 1S:}8, he describes several other Ncmerteans. Amongst

these in all probability falls also his Planaria siphunculiix. J have not been able to identify his

Polia punctata; the size and colour of the proboscis, and the thin edges of the body in his

figure,' would lead nic to place it near Micrura fusca. His Polia oculata is allied to Lincm

sanguineus, but the occurrence of eiglit large eyes on each side, and the somewhat wide and flat-

tened nature of the snout in his enlarged figure,^ make it doubtful. The identification of

Polia cwrulcscens is also difficult"; but his Polia yeniculata is the Cerehraiulus (/eniculatus of M.

do Quatrefages.

In 1829 the same author figures three species in his fourth volume, viz., Ophi/ocrpluilns

murcnoidcs,^ Tuhuhnms poli/morplius,'^ and Cerehraiulus hiliiiealus^' but I cannot find reference

thereto in his text farther than the simple explanation of the plate. 0. murenoides may be a

variety of Lincus marinus, or else a species with which I am unacquainted. Tuhulanus

poli/morphus has a broad hastate head with lateral fissures. There are no stripes on the brownish

groiuid-colour. In his descripti(m of the figure (9) of C. hilineaius he terms the everted pro-

boscis " sifone genitale." In a section of the proboscis of this species, he shows at least external

circular and median longitudinal fibres, although in some other respects he is obscure, since he

speaks of an accessory cavity—prdbablyfrom the invagination of the proboscis. A representation'

and accompanying explanation are also given of the ovaries of Poli(t siphunculus, m which the

author shows a general accjuaintance with their position.

An abstract of Dellc Cliiaje's observations was given in 1832 in Oken's ' Isis.'^

P. S. Leuckart^ in 1828 established the genus Meckelia for the reception of a species

{Meckelia somatofomus) which he found in a runlet connected with the ]\Iediterrancan. This

species was evidently a true example of the Anopla, from the description given of its cephalic

fissures and mouth, and therefore it is wrong to apply the generic title to a family so diverse

as that containing the Gordius annulatus of Montagu.

In the same year Dr. George Johnston commenced a series of papers" on this department of

British Zoology, and he proved a most able and persevering expounder of the habits and general

structure of the group, rescuing them from the almost total obscurity in which they were shrouded

in this country, and giving a fresh impetus to their investigation. Errors, doubtless, he made,

but they were not more striking than those of many of his contemporaries, and not a few of his

successors. He described on this occasion three species, viz. Planaria Jlaccida, P. tinicolor, and

P. ladiflorca. The first refers to Nemertes Neesii. The second may be Linens sanguineus,

though he himself does not seem to have been quite sure as to what it was, since no notice is

taken of it in his subsequent writings. The last is Amphiporuslactijloreus. The first came from

deep water, the last from the littoral region.

M. Ant. Duges established the genus Prostoma, also in 1S2S, to designate what appears to

1 Op. c-it., vol. iii, p. 172, tav. 13, f. 1 1. - Op. cit., tav. 11, fig. 1.

^ Op. fit., vol. iv, tav. 62, figs. G, 7, and 13—15. ,

» Op. cit., tav. 62, figs. 8 and 12.

* Op. cit., tav. 62, figs. 9 and 16.

* Op. cit., vol. iv, p. 37, and tav. 5.3, fig. 7.

" Isis, 1832, heft. 6, p. 617, taf. 10, figs. 3—5, and IP—11\

* 'Breves animalium quorundam maxima ex parte maiinorum descriptiones, F. S. Lcuckart.'

Heidelbergte, 1828.

» ' Zoological Journal,' vol. iii, pp. 428 and l^O.
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be u freshwater Ncmciteaii {Prostomn clopHinoides), which lie discovered in French streams.' He

found that it dili'ered entirely in type from the Planarians which he had lieen describing, since it

did not possess their gastric ramifications, but had a simple alimentary tube (proboscis), forming

several convolutions. The latter organ commenced in front by a probably exsertilc mouth, and

terminated posteriorly in a rounded anus.

In the same year (1S28) M. de Blainvillc' placed the Nemertcans along with the I'lanarians

under the Class Knlomozouirvs apoilei ou Vers, in the Sub-class ^Parcnlomozoaircn ou Siib-Jliintli-

daircs, and in his fii-st Order Aporocephala. He established his first Family, Tcretularia, for

their classification, but associated with them Boncllia, a Gepliyrean. His genera of true Nemertcans

were TiihuJanuH (Renicr), Oph'wcepludiis (Quoy and Gaimard), Cerehralidus (Renier), Borlnisi'i

(Oken), LohUdhrum (De Blainville), and Proshmn (Dugcs). lie correctly described the mouth

in the Anopla (to which group almost all his species, with the exception of Prostoina, belonged),

and the general characters of the animals. His figures of Borlaaia anglia in the Atlas are fair.

Dr. G. Johnston continued his observations on Planaria in 1S20, describing Plnnarla

octocidala, P. qiiadrioculald, P. bioculala, ami P. fili/onnis. The first mentioned refere to

Linens sa»//uineiis, the second to Tctrasteiiima Candida, the third to L. ffcssercnm, and the fourth

to Cephalothrix linearis. His accounts are short, but easily recognised.

In 1830 M. Duges jjublished descriptions' of four species of Prosloina, and gave certain

anatomical details. One of these, however (now called P. chpsinoideum), was mentioned in

the previous paper ; the second, P. lumbricoideuw, is probably Tetrasleiiima Candida ; the third,

P. candidum, MiiUcr, appears to be the same species ; and the fourth, P. armatum, has so many

eye-specks that, if the description is correct, it is a species with which I am unacquainted. His

anatomical investigations were made on the latter. He confounded the proboscis with the diges-

tive system, ami the nervous with the circulatory system.

Professor Iluschke^ in a notice of the anatomy of Noto»permu8 drepanensig (Cerebralulus

(/enicuhdm, Dc Quatref.), from tufts of CoraUina officinalis on t\\c shores of Sicily, published

at this time, mentions that there arc two muscular coats under the skin, an external longitu-

dinal and an inner circular; the inner longitudinal muscular coat having escaped observation.

He truly interpreted the alimentary canal, with its post-ganglionic mouth and terminal anus, but

mistook the proboscis for a male organ, which, however, he correctly located in a sheath between

the muscles of the body-wall and the digestive tract. The lateral fissures of the head he likewise

connected with the generative organs, and described and figured the nerves as semen-canals.

This appears to be an example of the Anopla, and hence we are enabled to predicate as to its

probal)le structure.

In the same vear (1830) Professor Leuckart,* in a further note on bis Meckelia somaiotomus,

calls the aperture of the proboscis the genital organ, but he cori-ectly names the mouth. He

states that the genus Mcckelia closely resembles Borlasia.

In the following year (1831) our knowledge of the group received a considerable accession

' ' Ann. des so. nat.,' Ire Ser., vol. 15, p. 140, pi. 5, figs. 25 and 26,
' Diet, des So. nat.,' vol. 57, pp. 573—577. 18.28.

^ ' Zoological Journal,' vol. iv, 1829, pp. 56 and 57.

* 'Ann. des sc. nat.,' Ire Ser., vol. 21, p. 73, pi. 2, fig. 1—6.
" ' Besclireibung und Anatomic eines neuen an Sicilien gefundenen Meerwurms.' Isis, 1830, heft.

C, pp. G81—3, taf. 7, figs. 1—6.
6 Isis, 1830, heft. 6, p. 575.



iriSTORV 01'' THE SUBJECT. 17

from tlic laljDiirs of the illustrious Ehrcuberg,' wlio formed tliciii willi others into a distinct class,

which ho termed Puytozoa Turbellaria. It is true he included \mder this head animals, such

as the Gordii and Naidiiia, which are widely dissociated from the typical group, and, in his

arrangement, placed apart genera allied in tlu; closest maimer, yet his contrilmtion forms an

ejxich in the literature of the Nemerteans. He characterised the Turbellaria briefly as " Evcr-

tebrate apodous animals, creeping; often with retractile vibratile hairs; with a distinct intes-

tinal tube ; separate vessels without hearts, rarely with a mobik^ dorsal and abdominal vessel

;

hermaphrodite or with distinct sexes, oviparous and spontaneously fissile ; excreting a copious

mucus." The Nemerteans were placed entirely under his second order, Rhabdocoela, that is,

Turbellaria with a simple cylindrical or conical intestine, having the mouth at one end and

the anus at the other. The family Micrurca he grouped under the second section [Monostcrea]

along with the Gordii, but he more consistently classed all the other Nemerteans described by

him under the third section, Amphiporina. Ilis arrangement is thus, as follows :

—

Section II.

—

Monosterea.

Fam. ^licrurea.

Gen. Disorus, Micrura, and Polystemma.

Section III.

—

Gyratricina.

Gen. Orthostoma, Gyratrix, Tetrastemma, Prostoma, Heraicyclia, Ommatoplea, Am-

phiporus.

Fam. Nemertina.

Gen. Ncmcrtes, Notogymiuis.

The want of an anatomical basis for his classification rendered errors unavoidable, but his

descriptions of the species are characterised by care and lucidity, and his figures arc good.

He erroneously considered the proboscis to be the intestinal canal, and its aperture the mouth,

while the actual mouth in the Anopla he termed the genital opening. In the Enopla he could

not of course find the latter. He correctly noticed the presence of an anus. Since he states

that he saw a reddish viscus in Tefrasteiiimn fiamdum on each side in front of the proboscis

(which reddish mass he took for an ovarium), it is probable he alludes to the ganglia. The stylet-

region of the proboscis entirely eluded his notice.

The arrangement of this author is implicitly followed in the twelfth edition of Lamarck's

' Ilistoire Naturcllc des Animaux sans Ycrtelu-es.'

'

Dr. George Johnston described and figured' in 1833 CarincUa annulaia under the name of

CarincUa trilineata. He was unaccjuainted with the previous description by Montagu in the

' Linnean Transactions.' Like many others he also called the proboscidian aperture the mouth,

while the true mouth escaped his notice. lie rightly stated that the anus was terminal.

Quoy and Gairaard in the same year give an account, with figiu'cs, of several Nemerteans in

their zoology of the ' Voyage dc la Corvette I' Astrolabe.' None of their species, however, seem to be

' ' Symbolffi Phjsicte. Aniiu. cvcrtcb. cxclus. inscctis.' Ser. prima. Bcrolini, 1831.

2 ' Hist. Nat. des Animaux sans Vert.' 12th edit., par Deshayes et H. M. Edwards, vol. iii, pp.

GIO—613. Paris, 1840.

' Loudon's ' Mag. Nat. Hist.,' vol. vi, p. 232.

3
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identical wiili tlic British forms. They correctly iiitei-preted the mouth in the Anopla, but

erroneously considered the aperture of the proboscis a genital pore, representing, moreover, as

a parasite (Plate m, fig. 14) the proboscis escaping from the mouth of a specimen of Borhsia

IricuKpidula. A Tclirixlemiiia, with a deeply notched snout and four large eyes (" Uorlasie ii

quatre points "), which they took in the sea near Aniboyna, was found inhabiting an Analifa,

hut \vli( till r it occuiicd there accidentally or otherwise we are not informed. The worms are

placed under the Zoopiiytes in the group "Vers Apodes."'

In Ib3'!i Dr. George .lohnston published further interesting observations on the genus

Ncmertes,^ mentioning nine species as occurring on British shores. His general anatomy

rc'uiaiiis us ])eforc, the proboscis being described as the alimentary organ; but he rightly

observed that one section of the worms had and another had not stylets in the proboscis; and

accordingly this formed the basis of his classification. He termed the true alimentary chamber

the general cavity of the body, though he (jualified this description by saying that the

lateral cieca were parts of the digestive system. He also observed that the ova were independent

of these cajca, and were developed between tiicm and the skin, fie, however, thought the

mouth in Linens san(fuincus a nerve-ganglion, and in the entire group called the ganglia

"hearts." He discovered the gregariniform jjiirasites infesting Linens, though he could not

make out tlicir nature. Two plates of very fair figures accompany this paper, from the pencil

of his accomplished lady. If M. de Quatrefages found that his species

—

Polia purpurea, ' Voy.

cu Sicilie,' ii, p. lii—approached very closely the Neinerlrn or Borlasia purpurea of this author,

it must have belonged to the Ano])la, and have had lateral fissures.

W. S. Maclcay, in his remarks on the Annelida in Sir R. Murchison's ' Silurian System '

(1839), considered the Nemerteans as aberrant annelids, classifying them along with the

Lnud)rici and leeches, under the group Jpoda, in which the body was without a distinct head

or feet. The " Nemcrtina " were further characterised as aquatic, without eyes or antennae, and

with indistinct articulations, which, indeed, were only visible in contraction. Special reference

is made to the long vermiform impression in the Cambrian Rocks of Llampeter, which is termed

Nemerfifes Ollivantii, Murchison ; but, so far as I can judge from the description and plate, this

is a veiy doubtful Nemertean.'

In IS to Professor E. Gruljc' made some observations on the Nemerteans of the Adriatic,

describing several species, two of which are figured, viz. Polia delineata, Delle Chiaje, and

3Ieckelia annulata, Grube. The latter, however, is the Notospermus drepanensis of Huschke

;

and, while I am not acquainted with the Borlasia annulata of Ehrenberg, another Avhich he

mentions, his Borlasia viridis appears to be allied to LIneus ^esseremis. Under Ehrenberg's

name AwpMporus, he also refers to what, in all probability, is an example of the Enopla ; but

the identity of this form, or the succeeding new eyeless type Akrostomuni Sfannii, Grube, cannot

be determined. This veteran investigator of the annelids and their allies recognised the

correct situation of the apertures of the proboscis, mouth, and anus. He observed that the

' ' Vovage de deoouverts de L'Astrolabe—sous le commandement de M. J. Dumont D'Urville.'

Zoologie, par MM. Quoy et Gaimard, tome quatrietne. Paris, 1833.

- "Miscellanea Zoologica," 'Mag. Zool. and Bot.,' vol. i, pp. 529—538, pis. xvii and xviii.

^ ^lurcliison's ' Silurian System,' vol. ii, p. 699, pi. xxvii, f. 4.

^ ' Actiuieu, Echinodermeu und "Wiirmer des Adriatischen und Mittelmeers,' pp. 57—GO, figs.

7, 7a, 8, and 8a. Kouigsberg, 1840.
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former had a special sheath, and tliat it was not connected with the ahmentary system, which

lay beneatli it.

Dariiiii tlu! same year (ls41) tlu" vahiahlc ' Dcscrizione e Notoniia Animali Invertcbrali,'

of Delle Chiaje, was published at Naples, containing further and Jn:portant observations on

the Nemerteans. It lias, indeed, been aptly said by the lamented Professor Claparedc, that the

productions of this autiior form zoological mines, from which succeeding investigators mayiiuarry out

much that is new and rare. In this fine woi'k the author dcscriljcs the Nemerteans as AnndoHi

Polici, and considers they offer certain analogies with the leeches, on account of the structure of

the alimentary canal, wliik; in the form of tlieir bodies they approach the Planari;e. A good

description is given of the digestive tract and its " hepatic sacs," M'ith their varying arrangement,

e.g. " })innatitid-bifurcate" in Folia ddineata, and bifid in PoVta rosina ; but lie falls into the

error of regarding the stylet-region of the prol)oscis in the Eiiopla as the stomach, and exhibits an

imperfect and inverted figure of the region (Tal). 104, fig. 22 ; vol. v, p. 42) in the Prodoina

catididum of Duges. He, however, correctly interpreted the relations of the proboscis to its

sheath, the anatomy of the generative organs, and sliowed an elaborate series of branching

transverse arteries between the dorsal and lateral vessels iu PoUa sifoncello. ]\Iany species are

described and figured, and for the first time he notices the semi-parasitic habits of Polia tetroph-

thalmala, which he found in tiie respiratory cavity of " Ascidia mammellata." Besides the new

species, the descriptions and remarks concerning the old enable us to determine more clearly

their nature and relationships.^

Mr. W . Thompson ' contributed at this time, under the head of " Additions to the Fauna

of Ireland," an account of some species of Nemerteans, viz. Nemertes gracilis, N. lacfiflorea,

Carinella trilineata, and Gordius annidaim. The two latter refer to the same species, viz.

Carinella annidalu, the one being Dr. Johnston's name, the other .Montagu's prior title.

In P. Gaimard's ' \'oyages en Scaiidinavie, en Lapoiiie,' ^ licc, considerable attention is

devoted to the Nemerteans ; but, as only the plates of this work could be procured in the

British Museum, its examination is incomplete. However, as none but he who is conversant

with the anatomy of the parts can correctly represent in a drawing so minute and complex

structure as is found in the proboscis of the Enopla, we may with propriety make a few remarks

on these plates. In Plate c, most of the figures, from 1 to 20, seem to pertain to Amphiporm

pulcher, and tiierefore the slit which is shown behind the ganglia in fig. 9 is erroneous. The

entire animal is well represented in fig. 20. Figs. 23, 24, and 28 belong to a species resembling

Ncmertea gracilis. Fig. 1 of Plate d would do for Amphiporus lactijloreiis. The whole of Plate k

is devoted to the Nemerteans, and in this tiie structure of tiie proboscis of the Enopla is detailed.

In Plate f a curious form is delineated (figs. 1 and 3), with a spear-shaped snout, a flattened

body and widened tail. It appears to be an intermediate type between the Nemerteans and

Planarians, and proliably is a swimmer. The drawings were made by G. Boeck.

CErsted,* iu the fourth volume of ' Kroycr's Xaturhistorisk Tidsskhft' for 1S42-43, wrote

' 'Descrizione e iiotomia animali invertcbrali della Sicilia citeriore osservati vivi ncgli auni 1822

—

1830/ da S. Delle Chiaje. Napoli, 1811.

2 'Ann. Nat. Hist.,' vol. vii, 1841. p. 482.

^ ' Voyages do la Commissioa Scientificiuc du Nord eu Scandinavia, en Laponie, au Spitzberg et aux

Faroe, sur la corvette La Kecherclie.' Paris, 1812, &c.

* Kroycr's ' Naturhistorisk Tidsskrift,' Fierde Bind. Kiobenhavn, 1842—184.3.
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a paper on Pliiiiaria and Neniertes, promulgating those views, which afterwards were given at

length in his ' Entwiirf,' and which therefore need not be further alluded to here. The Nemer-

teans especially are curtly dealt with.

11. Hatiike, in a very excellent structural chapter in 1843,' amended the errors of Dr. Johnston

in regard to the mouth in Linens, and described correctly the digestive system, the position and

relations of the proboscis and other points. He was inclined to think the proboscis an organ of

touch.

In the same year (1843) we have the forerunner of a series of elaborate investigations by

M. de Quatrcfagcs,'' who notified to the Academy that he had found separate sexes in the

Nemerteans, with the development respectively of ova and spermatozoa, as in the Annelids. He
promised to make known the complete results at a future period.

M. Milne Edwards,'^ in reporting on the papers of M. de Qualrefages, in 1S44, states, with

regard to the Nemerteans, that the latter found that they approached the Annelids in the general

distribution of their vascular system, the leeches in the structure of their buccal apparatus, and

other |)oints in their organisation; yet their reproductive organs were analogous to those of many

helminths. Their nervous system he compared to that of the " Lingules," and he likened tiieir

digestive system (with a c;ecal termination) to that of the lower helminths and zoophytes. The

majority of these homologies are placed on no reliable data.

In 1844 A. S. CErsted contributed a valuable addition to our knowledge of the Nemerteans

and allied genera.' He classed the Nemerteans as the fourth sub-order {CeHtoidina) of his order

Apoda, the others in their respective jjositions being (3) Tremalodina (Hirudinea and Plaiiariea),

(2) Jcanthocephalina (Siphunculacea), and (1) Nematoidina (Gordiea). The sub-order Cegloidiiia

was thus characterised :
—

" Body linear, rounded rather than flattened, much longer than broad,

indistinctly marked by soft annulations, covered with vibratile cilia; distinct muscles, but no true

nerves (?). Eyes 2, 4, G, 8, 10, many or none. Respiratory organs absent or in the form of

lateral iissures on the head, which conduct the water to the proximity of the hearts. Complete

circulation with two hearts. Digestive tube simple, with the aperture of the mouth situated

ventrally (rarely terminal), and a terminal anus. Sexes separate ; in each a stimulating

copulating organ. Testicles and ovaries similar in structure except as regards contents (ova or

spermatozoa), numerous, and placed laterally in each segment." The author thus confounded the

ganglia with hearts, and hence was led to believe that the cephalic fissures were connected with

respiration, in so far as they permitted a closer relation between the sea-water and the contents

of the supposed hearts. He had a fair notion of the digestive system, but he misinteqireted the

physiology of the proboscis. He arranged the sub-order into two families and eight genera,

thus :

—

' ' Beitriige zur Fauna Norwegeus,' &c., pp. 231—237.

- ' Comptes llendus,' torn, xvii, Dec, 1813, p. 124.

'^ ' Ann. des sc. nat.,' Seme ser., torn, i, pp. 20-21.

* ' Eutwurf einer systematischeu und speciellen Beschreibung der Plattwiirmer,' &c. Copenhagen,

1811.
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I. Fam. Nemiciu'INa.

Mouth inferior ; anus terminal.

(1) Body filiform, cciually attenuated at either extremity (head indistinct) ; no respiratory

fissures.

a. Mouth and ovaria or testicles consideral)ly removed froin tiie snout.

Genus 1. Cophahihrix.

h. Moutli and ovaria or testicles not mucli rrinovcd from the snout.

Genus 2. Astemma.

[2) Body linear, rounded, more or less dilated anteriorly (head distinct), respiratory fissures

distinct or none.

a. Head distinguished from tlic body, no respiratory fissures.

Genus 3. Borlasia.

h. Head not distinguished by a constriction from the rest of the body, respiratory

fissures more or less distinct.

a. Eyes in grou[)s. Genus 4. Polysiemma.

p. Eyes S— 1(3, biserial. Genus 5. Nemerfes.

y. Eyes 4. Genus 6. Tetrasicnviia.

(3) Body linear-oblong, flattened, equally obtuse at either extremity, respiratory fissures

distinct. Genus 7. Cerehratulus.

II. Fam. Ampuiporina.

Aperture of the alimentary tulje terminal. Genus 8. Amp/iiporus.

The foregoing classification, being founded on external appearances, could not be expected

to stand, the more ^o as the writer's knowledge of the anatomy of the groups was imperfect.

In this author's ' Inaugural Dissertation'' (for M.A.), published about the same time,

mention is made of the Nemcrtcans and other marine animals occurring in the Sound—in the

various zones, viz. those of the Trochi, Gymnobranchs and Buccini (corresponding with the

Littoral, Laminarian and Coralline of Forbes). Little or no additional information on the

subject is obtained in this work, mainly on account of the difficulty in recognising his species.

He does not note the presence of any in the Laminarian zone.

Mr. H. Goodsir, in 1845, made some remarks on certain of the Anopla, viz. Serpentaria

fragilis and "Nemertes gracilis," but his observations are characterised by serious structural defects,

apparently from too limited observations.- He termed the nerve-ganglia and cords the testicles,

and this upon the faith of his microscopic researches. He considered the alimentary canal, again,

a space common to the respiratory, digestive, and generative systems; his digestive tract being the

proboscis. He thought that in Serpentaria each of the " annuli," or fragments, contained all

the elements of the perfect or original animal, \ iz. a male and female generative aj)paratus, the

' ' De regionibus marinis.' Havnise, 1844.

- " Dcscriptious of some Gigantic Forms of Invertebrate Animals from the Coast of Scotland,"

' Ann. Nat. Hist./ vol. .xv, p. 337, pi. 20, f. 1—3. I8t5.
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cavity common to the generative, digestive, and respiratory functions, and a small dorsal vessel

analogous to the intestinal canal of Nemertes.

A very interesting brochure on the Nenicrtcans' was contrihuted by Prof. Kulliker in 1S45,

a paper, I may remark, which has received too little attention from some continental writers.

After indicating the ordinary characters of the groiij), the author gives a general account of their

anatomy, correctly describing the mouth, alimentary canal and anus, the situations of the ganglia

and tlic branches of tiie lateral nerves. He also notes the occurrence of lenses in the eyes of

certain species. He is in error, however, when he states that he found two hearts with coloured

blood in the head of Nemcrks roscus , and that the proboscis is attached to the wall of the

body posteriorly. He observed the stylet -apparatus in several species. His classification of the

Neinerteans was founded, somewhat curiou.«ly, upon the presence or absence of a sheath to the

])rol)oscis, thus :—(1) With the proboscis floating freely in the body-cavity; body ciliated, and

smoothly rounded. (2) With a smooth body, and the proboscis confined in a sheath. The

latter group he again subdivided into (a) those with a flattened head and lateral furrows, and

{h) those having neither a flattened head nor lateral furrows. He describes ten species, most of

which are stated to be new. One of these is the strange Nemertes carcinophila, which he found

in an apparently [)arasitic condition amongst the ova of the common shore-crab.

Dr. .Fohnston, in his 'Index to the British Annelides ' ° (1846), described a few additional

Nemerteans ; but this paper does not require further mention at present, except to observe that

he arranged his species under five genera, viz., Borlasia, Linens, Serjjentaria, Meckelia, and

Prustojiia, which were comprehended by the Sub-family Linina of the Family Planar'uuht . 'IViljc

Nemertinea and Order Apoda.

In tlie same year (184C) M. de Quatrefages published his obsenations on the Nemerteans,*

but as a more complete edition of his acute and comprehensive labours (especially as regards figures)

subsequently appeared, I shall in the meantime reserve further criticism. A notice of this paper,

with an appendix of his classification, was given in Froriep's ' Neue Xotizen.'* Before the

appearance of the foregoing, he had also made some remarks on the proboscidian fluid and

circulation of the Nemerteans in his " Note sur le sang des AnncUdes " in the previous volume (V)

of the ' Annalcs.'

This author observes' that he had found in the rocks of Solenhofen certain imprints

which he considered difficult to attribute to other than Nemerteans. The impressions indicate

cylindrical coiled animals, resembling these worms after immersion in alcohol. In the chips of

stone from Strasbourg he thought the forms referable to the Genus Borlasia, and especially

resembling Linetts marinus.

In 1847 the celebrated J. Miiller" described and figured Pylidium gyrans, as a larva from

Heligoland ; but he did not then find out its connection with the Nemerteans, and indeed was

in doubt as to its actual relations.

' ' ^'erhaudlungen der Schweizerisclien Naturforsclienden gesellschaft bei ihrer Versammlung zu

Chur, 1844,' pp. 89—93. Cbur, 1845.

- ' Anu. Nat. Hist.,' vol. xvi (Supplement), pp. 433—462, pi. xv.

' " Etudes sur les types inferieurs de I'embranchement des anneles. Memoire sur la FamiUe des

Nemertiens" (Nemertea). ' .\un. des sc. nat.,' 3eme ser., Zool., torn, vi, pp. 173—303, pis. viii—siv.

* Froriep's 'Neue Notizeu,' bd. xxxix, 1846, p. 276. From the ' lustitut,' No. 660, 26 Aug., 1846.

5 " Soc. Philom. Extr. Proces verb. 1846." ' L'lustitut,' xiv, 1846, No. 664, p. 154.

6 ' Arcliiv fur Auat.,' 1847, p. 159, taf. vii, f. 1—4.
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Dr. Joseph Leidy ' in tlic saiia' year (1847) imhlishid iioto on wlial appears to be a small

freshwater Nemertean {Prostoma maryinatum), l)Ut his leiiiarks are so indefinite that they arc of

comparatively little value.

I'rey and Lcuekart next made some excellent observations, in their ' lieitrilge ' (1847), on the

structure of the Nemerteans.^ They described the ciliated coating, and pointed out that in these

animals the spike-cells (Nesselorgane) present in (he I'lanariae were wanting. They mentioned

two museular coats—an outer longitudinal and an inner circular coat, and that the nerve-trunks

lay on the inner side of the latter. The diti'ei'ences in regard to the ganglia of Tetrastemma and

Horlasia w^ere shown, the authors demonstrating the shape of the organs in the former by a

drawing from Tetrastemma variabilis, of which, however, no additional mention is made. The

cephalic sacs in Borlasia {Linens) were thought to be appendages of the ganglia. They did not

enter into the structure of the proboscis further than to mention that it has longitudinal and

circular museular fibres ; but they correctly observed that its muscular ribbons were attached to

the wall of its sheath, within which sheath a fluid with corpuscles existed. They did not know

whether the generative products escaped through the body-wall, or by rupture at the posterior

end, as in Arenicola ; and at any rate rupture of the body-wall might ensue for this purpose, for

it was not very likely that these products escaped into the body-cavity. Lastly, they compared

the Nemerteans with the Flukes and Trematoda. On the whole they correctly appreciated most

of the structures detailed by them.

The only book of Renier's which I have been able to examine is the posthumous volume on

the zoology of the Adriatic, edited by Professor G. Mencghini (1847).'' In this work the mouth

of the Anopla is thought to be the genital opening, and the aperture for the j)ruboscis the

mouth. Little attention is paid to the proboscis, and the anatomy of the group in general is

much less precise than that of Delle Chiaje. The drawings, also, which accompany the text, are

indifferent. Six species are described, only one of which, however, appears to be British, viz.,

Siphonenteron elegans (Kenier), which Meneghini avers is identical with the Valencinia oriiala of

De Quatrefages, and therefore with the common Carinella annulata of Montagu.

E. Blanchard in 1847 gives a brief but important notice of the structural position of the

Nermeriina, Ehrenberg.'' After having shown the principal differences between the Anevormes

{Bdellomorp/ia, Bendrocala, and Tremaioda), the Cestoidea and the Helminths, he contrasts the

whole with the Nemerteans. (1) \\\ regard to the Nervous system. He considers the cephalic

ganglia of the Nemerteans analogous to the sub-intestinal ganglia of the other annelids ; and

states that their disposition quite differs from that of the Anevormes in general, and the Planarians

in particular. They have no closer analogy with the Nematoidea in this respect. (2) The

Circulalory system, he observes, 2)resenls nothing in conunon. (3) Digestive system. He follows

i\I. de Quatrefages in describing the digestive canal (proboscis) as simple in the Nemerteans,

whereas in the Planarians it is branched. (4) Ge?ierative system. He agrees with the former

author also in regard to his designating the Planariae and Trematoda Turhellaria monoiques,

' ' Proceed. Acad. Nat. Sc. Philadelph.,' vol. iii, 1847, pp. 251-3.

- " Zur Kcnntniss vom Bau dor Ncmertincn," ' Beitriige zur Kenntniss Wirb. Thicrc,' &c.,

pp. 71—8 and 150, taf. i, f. 14—10. Braunschweig, 1847.

^ ' Osservazione postume di Zoologica Adriatica del Professore Stefano Andrea Renier,' edited by

Prof. G. Meneghini. Venezia, 1847.

* 'Ann. des so. nat./ Seine ser., Zool.j torn, viii, pp. 123— 127, pi. ix, f. 5.
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vvliilu the Nemertcans arc Turhellaria dio'iqueit. As regards the separation of the sexes, the

Neraerteans ajjjjroach the Nematoda, but the configuration of their organs is entirely dissimilar.

He hints at otlicr difl'ercnccs in connection witli the teguments and form of the body, but adds that

in a rigorous examination these are of secondary importance. He concludes witii the following

remarks:—"Thus having shown how the N'emerteuns differ from the I'lanarians in their entire

organization, having exhibited these difTcrences to be profound and characteristic, having

demonstrated how fin- they diverge from the Ncraatoda in essential structure, we arrive at the

necessary conclusion that the Nemertcans constitute a group (juite unlike those with which

we have been contrasting them, and that their attinities do not hnk them more closely to the

Nematoda and Anevormes in general than to the Planarians in particular." The author thus

rather exaggerated the gulf between the latter and the Nemertcans, being misled by the

erroneous observations of M. de Qiiatrcfages on the digestive system.

In the same paper M. IJlanchard goes on to describe CerebraluUts lit/uricua, one of the

Anopla, chiefly with respect to its circulation. He mentions that on account of the delicacy of

Nemertean tissues he had to add a small proportion of a salt of mercury to the sea-water, so a.s

to enable him to inject the vessels. He states that the dorsal vessel shows no ramifications, but

passes forwards to the cephalic region to unite with the two lateral vessels by the communications

aroiuid the p^)i)oscis and nerve-centres, the latter being bathed by the circulating fluid. He
contrasts this arrangement with the ob.servations of M. de Quatrefages, but he was not aware

that essential differences exist in this respect between the Anopla and Enopla. He saw trans-

verse ramifications between the lateral vessels, and appears to have noticed the network in the

(Esophageal region, though he speaks of an internal lateral vessel, of whose presence we are

unacquainted. He thought that transverse ramifications of the longitudinal vessels existed in all

the Nemertcans, for he also observed them in Polia (fcniculata, Delle Chiaje, and in a Vcdencinia

of undetermined species ; and agreed with M. de Quatrefages as to the presence of proper walls to

the vessels. The Nemertcans, therefore, have a vascular network comparable with that in the

Anevormes, presenting nevertheless differences in anatomical disposition. The circulatory

apparatus in these worms is perhaps more complete than that of the Aporocephales (Planarians)

or the Trematoda ; for the dorsal vessel seems to carry the blood forwards, and the lateral

backwards, though the oscillations arc irregular. He would place the Nemerteans, consequently,

in a division adjoining the Anevormes, both on this account and the higher development of their

nervous system.

Von Siebold,* in 184S, took the bold step of severing the Nemerteans from the Planarians

by the intervention of the Rotatoria ; and though we would not approve of such disjunction, the

soundness of his decision in separating them from the Helminths can scarcely be questioned. He
arranged them as the first Order of the Ringed worms :

—

Order I. Apodes.—Body without bristles. Sub-order 1. Nemertini.—Body posteriorly

without an anus (Ausangeorgane) ; head often with lateral respiratory fissures.

His information is derived from Rathke and other observers.

This author subsequently gave abstracts of various papers ou the Nemerteans in the ' Archiv

fiir Naturgeschichte.'

"

1 ' Lehrbuch der Yergleichcuden Anatomie,' von Y. Siebold u. Stannius. Berlin, 1848.

-' ' Archiv fur Naturgeschichte/ 1850, p. 382, &c.
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In a subsequent paper in tlio 'Annalcs' for 1S49,' M. Blancliard adopts the general

anatomy of the Nemcrteans given by M. de Quatrefages, and agrees with the latter in thinking

that till' affinities of the group lie rather Mith tlio Ilcliniiitlis than the Planarians, on account of

the erroneous view with regard to the c;ccal nature of the digestive traet. Moreover, in all the

known Aporocephales (Planarians) tiic sexes arc united in one individual, whereas in the

Nemerteans they arc separate. The latter likewise have a veritable oesophageal collar, which is

wanting in the former. H<! ju'oposcs the name Aplocala as distinctive of the characters of the

group (the simplicity of their intestine), and thinks that the title Nemerteans should be

applied only to a tribe or family. No fresh observations arc produced in this paper, and the errors

in regard to the digestive system arc rendered more conspicuous.

]\[. de Quatrefages at this time published his valuable and extensive observations, begun at

the Iks ChuMsey in 1841, and carried on subsequently at St. ]\Ialo, St. Vaast-la-Hougue, Brehat,

Sicily, &c., on the anatomy and zoology of the order, with additional coloured plates, in the

second volume of the ' Voyage en Sicilic,' the joint work of IMilne Edwards, Blanchard, and

himself.- The author, after giving an account of the history of the group, proceeds to treat of

their characteristics and classification thus :

—

Nemcrtiaiw.—Nervous system distinct, composed of two lateral lobes united above by a

slender commissure, beneath by a broad sub-cesophageal commissure, and giving origin to

two isolated longitudinal nervous trunks. Circulatory system shut; circulation complete.

Alimentary tube simple
;

proboscis exsertile ; intestine CKcal. Sexes separate ; reproductive

organs placed at the sides of the al)donunal cavity, and occurring throughout the entire length of

the body. Surface quite smooth, covered with vibratile cilia

as follows :

lie distinguishes his six genera

Nerve-trunks entirely

lateral in position

NEMERTL\NS !Mouth terminal

Body very long

^ Body short

Mouth subterminal, inferior Valencinia.

Very flat .... Borlasia.

More or less rounded Nemertes.

]
Very proteiform . . Folia.

y_ Form less variable . Cerebratulm.

^ Nerve-trunks sublateral CErstedia.

This arrangement, from the inaccuracy and limited extent of his observations in regard to

the position of the nerve-trunks in the various groups, is useless ; and the subordination into

genera rests upon an equally unreliable basis. Not a few in his list of thirty-two species are

forms previously known, though described as new worms—several more than once ; and it is to be

remarked that some of the very common specimens, e.y. Linens (^esseren>ii>> and L. sanguineus, are

not mentioned, or else are so described as to be unrecognisable.

He characterises the animals as chiefly nocturnal in their habits, with the exception of Polia

' " Rccherches sur I'Drgauisatiou dcs Vers/' 'Aun. ties sc. nat.,' 3me ser., Zool., torn. .\ii,

pp. 28—35.

2 ' Recherches Auatomiqucs ct Zoologiqucs faitcs pendant un Voyage sur Ics cotes dc la Sicilie ct

sur Ics divers points du littoral de la France,' par MM. II. Milne Edwards, A. de Quatrefages, et

Euiile Blanchard ; deuxieme partic, pp. 85—220
;

pis. is—ssiv, par A. dc Quatrefages. Paris, 1819.

4
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mandilln [Amphiporua lacfi/loreiis),am\ notices the ease with which the latter species can be kept in

confinement. lie remarks that his captive specimens thrust out their proboscides and stylets,

probably for the ])urj)ose of cupturinj? the Infusoria that swarmed in his vessels. Moreover, he

also saw a liUlu J'olia attack a Cyclops. I am, however, of opinion that all the interesting

motions he witnessed in such cases were accidental, and not due to predaceous habits. There is no

wonder he found no debris of food in the proboscis, since this is not at all an alimentary organ,

lie observed their tolerance of ])ressurc between glasses under the microscope, and the fatal result

of immersion in fresh water, l)ut gave no remarks of importance in regard to the reproduction of

lost parts.

In the second division of the memoir he discourses on the anatomy of the Nemcrteans, and

it may suffice at present only to allude to his results. He was certainly one of the first to

anatomise the animals in a truly scientific manner, and his drawings of structure, though

scarcely accurate, are very beautiful. He is wrong in averring that a fibrous layer exists in

connection with the dermal tissues ; his muscular coats of the body-wall (external longitudinal

and internal circular) agree neither with the arrangement in the Enopla nor with that in the

Anopla; the description of flie general cavity of the body is obscure and misleading, and he

located the corpuscular fiuid there instead of in the proboscidian sheath; he altogether went

astray in his interpretation of the proboscis, which he took for a digestive system (dividing it

into proboscis, oesophagus, and intestine), and even his anatomy of the organ (proboscis), as it

exists, is erroneous. He only examined the circulation in the Enopla. He confounded the

generative with the true digestive system, and, indeed, fell behind the early observations of

Duges in this respect.

In the third part he treats of the analogies and zoological affinities of the Nemcrteans,

which he regarded as the degraded representatives of a more elevated type. While descanting

on their general structure and relations, he observes that the organic apparatus presents the same

complication in the large Z/z/ras as in the minute 7t'/rfl«/'e;//;//ff, but the elements (of such structure)

undergo a degradation in the latter ; a statement which is somewhat obscure, since the types of

the forms differ entirely. For the same reason his comparison of the integuments of Borlas/a

angVue, Nemcrfes hahneci, and ToJin fihnn, is fallacious. He points out that no part of the

vascular system is in immediate contact with the respii'atory surface, while the vessels arc always

plunged in the licjuid of the abdominal cavity, which he therefore considers as the active agent in

nutrition. He compares this corpuscular fluid to the chjh, for, he says, into it the products

of digestion are transmitted directly from the alimentary tube (proboscis) ; further, it resembles

the l^mjili, because it receives the internal products of the organism ; finally, it is like the blood,

becau.se it is the direct ao-ent in the nutrition of the es2;s, and, since it bathes the muscular coats

of the body, it is also charged with their nourishment. With so formidable an array of functions

for this (proboscidian) fluid, it is no wonder he asks—whether the contents of the blood-vessels

merit the name of blood ? He was not aware, however, that this fluid is enclosed within a

special muscular sheath, and nowhere comes in contact either with blood-vessel, body-wall,

or ovaries.

With regard to systematic arrangement, ]\I. de Quatrefages retains the class Turbellaria of

Prof. Ehrcnberg, exclusive of Gordiits and Nais, and which he would apparently link on to the

Trematoda of ]\I. INIilne Edwards. He does not altogether place the Plauarise and Distomae

together, but mentions that if fiu'ther researches should reveal the same vascular apparatus in the
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former as M. Blanchard has found in the latter, tlien there is no obstacle to their sequence. He

rcn-arded the li/idbdocccla as iiiterincdiatc between tiic Pianarians and Nenierteans ; rcsemljling

the former by the general disposition of their genital organs, the union of the sexes, and the

organs of the senses; the latter by tiic simplicity of the digestive canal and the disposition of the

vascular and nervous systems. He places the Ncmerteans uiidir the second sub-class of the

Turlicilaria, for wliich lu; advances the term Minca-Jn} tlnis :

Class. Suh-classes. Orders.

f r Intestine ramified . . . Dendroceela.

I
TuRHELLAltlA " MoNOKlUES "

-|

I, Intestine simple . . . JthaMoctela.

[ TuKiiELLAniA "DioiuuEs" Mioctela.

Various authors have followed more or less closely the descriptions and classification of De

Quatrefages. j\lilne Edwards, for instance, in 1S59 gives a summary of the views then known

with regard to the Nenierteans, but inclines to the side of his distinguished countryman. Hence

he observed that he considered it premature to decide as to the presence or absence of an anus,

and to declare the fundamental structure of the digestive apparatus. This publication of M. de

Quatrefages constitutes an important era in Nemertean literature, and, notwithstanding its errors,

shows tliat the talented author strove to extend our knowledge of the structure of obscui'e inver-

tebrate animals, at a time when such work was less common, and the instruments for minute

research less complete.

In 1849 R. Leuckart" describes a Nemertean under the name oi Amp/ii/jonts Neesii, Oirst.,

M'liich in all probability refers to the common British form. He correctly locates the position

of the mouth in the Anopla, but he does not define its position in the former (one of the Enopla)

further than by mentioning that it is on the ventral surface, and in the form of a small fissure

without swollen lips. The other species, \\7.. Ncmertes fasca, N. annelkda, and Folia canescens,

described in this paper, I have not been able to determine.

The publication of the ' Systcma Helminthum ' of C. M. Dicsing in 1850 is chiefly interesting

in regard to his classification of the group.' He arranged the Xenierteans as the third tribe of

his second order [Turbellaria) of his first sub-class and section Achactkelmiathu. He characterised

them as worms having a very contractile body, for the most part flattened or rounded, much

longer than broad. No anus. Sexes distinct. This triljo (Xemertinea) he divided into four

sub-tribes, according to the presence or absence of lobes or tissures, viz., Ilolocfphala, Lohocephala,

Ptichocephala, and Hhnfjadoccphala, distinguishing the genera according to the presence or

absence of eyes, position of the mouth, so-called genital aperture, and other evident external

characters. The complete confusion apparent in the incongruous grouping of the genera by the

author makes it advisable to dwell no longer on this phase of Nemertean history. His classi-

fication is quite worthless, and could only have been constructed by one almost totally unac-

quainted with the animals otherwise than from descriptions, which, unfortunately, were too often

misleadiu";-D"

' From jutiow, to diminisli, and kihWu, intestine.

- "Zur Kenntuiss dcr Fuiuki von Island," ' Arcliiv fur Naturges.,' 1819, p. 149.

•'' 'Systema Helminthum,' vol. i, pp. 182 and 183, and pp. 238—277. Viiidobonse, 1850.
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A valnalile paper on the ciiil)ryology of Nemcrtes was produced by E. Desor in 1650,'

whicli for tlu; first time disclosed the remarkable development in certain of the Anopla. His

observations were made on a species, from the shores of New England, allied in the closest manner

to the common IJiitish Linem (/t-HHcremu. The ova are laid in the form of flask-siiaped cajisules,

each of whicli contains from one to seven yolks. Desor discovered that after a time the yolk

becomes ciliated, and that the young Uncus emerges from this ciliated investment, so that just

before extrusion there are two spheres of ciliation, viz. the external coating, and the skin of the

contained embryo.

Dr. Joseph Leidy " described in 1850-51 a species of Rhynchoscolex (72. «>«/;/ra), which

is prol)ably a Nemertean, and a new genus, Emea, constructed for the reception of a

freshwater species from the neighbourhood of Philadelphia. He calls the proboscis the

alimentary tract, and the stylet-region a gizzard armed with a dental apparatus. In the former,

he states, are numerous villosc appendages (evidently referring to the glandular papilla." of the

proboscis). He recognised the proboscidian fluid and its corpuscles, but he defined it only as

occupying the interior of the body. His statement that the generative system consists of two

tortuous and capacious tubes is also open to doubt.

In a second paper in the same volume Mie mentions il/<?cXe//a /ac/ea, n. s., a form which

can swim like an eel. This is evidently one of the Anopla, yet he terms the mouth the generative

aperture.

In a third communication* he makes some amendments in the description of his genus Emea,

apparently after having seen the memoirs of Dc Quatrcfages. He now observes that the mopha(jm

is styliferous, being " furnished at its bottom with a single spine or nail-like tooth, and four others

on each side in a rudimentary condition, enclosed in a sac." He likewise says that the intestine

becomes obliterated posterioily, whereas he formerly stated that the mouth and aims were

terminal.

In a paper remarkable only for the unsoundness of the views contained therein, Mr. Charles

Girard, in 1S51, proposed to class the Nemerteans and Planarians with the MoUusca, and not

with the Annelids at all." It is scarcely necessary to enter into his theories, but it may be inte-

resting to note that this reformer rests his conclusions on so many grounds (with special reference

to the Xenierteans) as the following :—Their soft, glutinous, ciliated body ; their simple nervous

system, consisting of a small number of cephalic ganglia ; their eye-specks, development and habits.

Dr. Max S. Schultze published an important work during the same year on the Turhdlaria

of Ehrenbcrg, accompanied by exquisitely engraved copper plates." The Xemerteans, however,

were but briefly alluded to in the third part of the treatise, under the heads of Prorliynchus

stapialis and Tctrastemma obscuriim respectively. The former is chiefly interesting on account

of the atrophied condition of the proboscis and its stylet-apparatus, which the author considered

to be an aggressive organ, poison being instilled into wounds by the contraction of the posterior

chamber. It forms an advantageous comparison with the aberrant Nemertes carcinophila.

' 'Boston Journ. Xat. Hist.,' vol. vi, No. 1, pp. 1—12, pis. 1 and 2.

- 'Proceed. Acad. Nat. Sc. Philadelph.,' vol. v, p. 125.

s Ibid., pp. 223 and 22^.

* Ibid., pp. 287 aud 288.

5 ' American Journ. So.,' 2nd ser., vol. xi, No. 31, pp. 41—53.

Beitriige zur Naturgescbichte der Turbellarien.' Erste Abtheilung. 7 pis. Greifswald, 1851.6 (
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IMany valuable remarks occur in the article on Telrasiemma ohcurum concerning the proboscis,

the dcvelopnunt of the stylets, the position of the mouth, the digestive and circulatory systems.

lie over-estimated the relation of the marginal stylets to the central, for he thought that the former

supplied new organs to the latter. He also confounded the circulatory with a water-vascular

system. He, however, exhibits great care and accuracy in his observations, which put Nemertcan

anatomy on a sounder footing than it had hitherto held.

He divided the Turbellaria into two sub-classes, thus :

Classis Turbellaria.

I. Sub-classis Aprocla.

\ . Ordo Dendrocoela.

•1. „ Rhabdocoela.

II. Sub-classis Procfucha.

1. Ordo xVrhynchia.

2. ,, Rhynehococla (Nemertina).

This classification has been adojjted by Dr. Rud. Leuckart in the appendix to Van der

lioeven's ' Handbuch der Zoologie.'

Dr. Thomas Williams, in his 'Report on the British Annelida,' at this time' propounded

several erroneous statements in relation to the anatomy of the Ncmertcans. Thus, while

correctly regarding the sacculated chamber as connected with the digestive system (though he

denied the existence of an anus), he called the ganglia " hearts," and wrongly averred that the

" oesophageal intestine" (proboscis) terminated in a distinct papillose outlet situated a short

distance behind the cephalic extremity of the body, as in the Sipunculidse. His attempt to prove

the homology between his " closed alimentaiy chamber " and the spongy mass in Tania rests

upon no secure foundation, and does not stand the light of the correct investigations of that

period or the present; and the same remark applies with respect to his grouping Co/t////* with

the Nemerteans.

An interesting addition to our knowledge of the development of the group was made

by Dr. W. Busch, who at this stage gave a drawing and description of a novel animal

from the harbour of Trieste, on which he bestowed the name of Alardus c.audatusr This is

evidently the young of a Micrura, and J. ^liillcr afterwards connected its growth with that of his

Fylidiim. Dr. Busch termed the aperture of the proboscis the mouth, did not recognise the

proboscis (though its position is indicated in his figure), and was puzzled by the cephalic sacs,

which, as usual in the young of the Anopla, were very large.

Dr. Thos. Williams in 1S52 again introduces the subject of the Ncmertean "chylaqueous

fluid," in his paper "On the Blood-proper and Chylaqeous Fluid of Invertebrate Animals."'

Here he also confounds the corpuscles in the proboscidian sheath with the contents of his

" alimentary caeca."

1 ' Keport of the Brit. Assoc.,' 1851, pp. 238, &c., pi. xi.

"- ' Bcobachtungeu iiber Anat. u. Entwickelung einigcr wirb. Seetliicrc' Berlin, 1851, p. Ill,

taf. xi, f. 8.

= 'Philos. Transact.,' 1852, part ii, p. 027, pi. xxxii, f. 25.
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During the same year (1S52) Dr. Max Miiller' gave an account of certain structures froiu

the |)rol)oscides of an luiknown McrlccUa and Alardus caudalux, wliich lie termed l)acillary bodies,

and some of those from tiie lirst-mentioncd form contained long urticating threads. Tiiesc

bodies arc the elements of the glandular papillae, and I have not as yet seen such (urticating)

organs in the British species, although fine processes and mucus-threads occasionally project from

the summits of the papillae imdcr pressure.

Tn the zoological sketches of Dr. Max Schultze, published at this time,- the researches of

E. Desor on development are reviewed and corrected from observations on Nemerles oHvacca, a

species which the author considers identical with Dr. Johnston's form {Lineus yesserenm). He

also issues a very important scheme for the arrangement of the Nemerteans, which scheme is

founded on the basis advanced by Dr. .lohnston many yeare before, viz. the absence or presence

of stylets in the proboscis. It is as follows :

A^emerftnea.

Central nervous system consisting of two ganglia on each side, an anterior and posterior,

wliicii iia\c two commissures, a superior and inferior, between which the proboscis passes.

Anopla. Enojjia.

Proboscis without stylets. Proboscis with stylets.

The ganglia united at their anterior border by a long Anterior border of the ganglia rounded. The dorsal

and slender dorsal commissure. The lateral nerve-trunk commissure in the form of a small band between the

springing from the anterior portion of the nntcriorgnnglion, dorsal surfaces of the ganglia. The lateral nerve-trunlis

80 that the posterior end is rounded. The ventral com- forming a cnntinuation of the posterior ganglia. The

missure common to both ganglia. ventral commissure common to both ganglia.

On each side of the head is a large and often very The long cephalic furrow absent ; but there are ciliated

shallow fmrow, having a small ciliated pit at the posterior pits,

end.

Though his classification is by no means complete, it certainly marks a decided advance on

the schemes of his predecessors.

lew modern naturalists have done more to advance our knowledge of the habits of these

unfamiliar forms than tlu' late Sir John Graham Dalyell, whose patience and perseverance—not

devoid of intuitive skill—are worthy of all praise. In the second volume of his ' Powers of the

Creator' (1853),^ he describes about twenty British species. Several of these, however, refer to

diti'erent states of the same animal, but all can be readily identified with the exception of Feniii-

culus crassiis. He grouped the Nemerteans under three genera, ^^z. fourteen under Gordim,

five under Vermicuks, and one under Planaria. He thought they might be classified thus :

—

(1) Those wanting specks or eyes; (2) those where specks of an indefinite number were

evidently present
; (3) those with two eyes ; and (4) those with four eyes. If this worthy

natm-alist had lived to superintend the publication of the volume, several inaccuracies which had

been overlooked in his earlier notes would have been corrected, as, for instance, the remark under

1 'Observat. Auatom. do Vermibus qiiibusdam maritimis.' Beroliui, 1852.

- ' Zeitsch. fiir wiss. Zool.,' Bd. iv, p. 179. 1852.

The Powers of the Creator displayed in the Creatiou/ &e., vol. ii. London, 1853..> (
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Linens mariiiiis, that lie was not aware tlic animal liad a proboscis, for he distinctly refers to

this organ in otiier species. He also correctly observed the tiue mouth in the Anopla, since

he saw the animals feeding, and recorded many interesting facts with regard to the deposition

of ova. The great Clordinsfrfif/ills has not been procnred since he found it, so far as can be

ascertained. The figures in this work are executed with care, and most are coloured. R.

Leuckart, in his abstract of the literature of the Turbellaria for ISTjS' furnishes the synonyms of

the majority of the species described by this author.

In the same year (1853) Charles Girard gives descriptions of some new Xemerteans from

the coasts of the Carolinas, for which he establishes several genera." He interprets the true

mouth in the Anopla as the aperture of the generative system, while he terms the proboscidian

aperture the mouth. The description of his Stinpsonia, as it appears in this paper, differs from

Bipalium in several important particulars.

Dr. Thomas Williams'" likewise published, in 1S5;3, an account of the method of aquatic

respiration in invertebrate animals, and specially refers to the " Nemcrtidrc " as having the whole of

the digestive chamber filled with a corpuscular fluid, which, he states, carries out this important

function. He shows a drawing of the alimentary system of a species named Nemertes camillee,

which may be synonymous either with N. gracilis or N. Nec-sii, probably the former. He still

erroneously places the anus towards the anterior end, and avers that the organization of the

"Nemertine Annelida" conforms in every essential particular to that of the Cestoid Entozoa.

Next year C. Gegenbaur * mentions that he frequently found Pylidium gyrans at Messina, and

gives remarks on its structure. From his description it would appear that he found the Ncmertean

Fijlidiuiii, but did not quite interpret its full relationship. He noticed that it differed from the

Echinoderm-Py?V/»;;«, and at first thought that the whitish oval body in its interior had been

swallowed, but the occurrence of others of the same species convinced him of the connection

between the two.

In his 'Archiv'for 1854 J. j\Iiiller adds still further to our information on the develoj)-

ment of the Nemertean Pi/liclium:' He recognises the identity of the contained body with the

Alardus caudatus of Dr. Jkisch, and gives a somewhat better figure of the worm, with a normal

arrangement of the caudal process ; and his remarks on its structure are likewise more correct.

He mentions the fact that Micriira J'asclohda, Ehrcnberg, has a terminal process, but does not

state the identity of the two, since his young form possesses only two eyes, whereas the former

has ten. In this paper he also notes certain experiments with hot water which he performed

on Meckelia somatotomus, Leuckart.

Dr. E. Grube," in his introductory remarks on the Nemerteans (in 1855), criticises the

interpretations of the proboscis adopted by ^I. de Quatrefages, and points out that the true digestive

apparatus lies below the former, each system opening by a definite aperttn-c in the snout of the

Anopla. He thought it prol)al)le that the Nemerteans used the proboscis after the manner of

' 'Archly fiir Naturges.,' 1859, pp. 18" and 188.

- 'Proceed. Acad. Nat. So. Philadelphia,' vol. vi, 1853, pp. 365-367.

^ 'Ann. Nat. Hist.,' 2nd scr., vol. xii, pp. 341, &c., plate xiii, figs. 1 and 2.

* 'Zeitsch. fur wiss. Zool.,' Bd. v, 1851., p. 345.

= ' Archiv fiir Anat.,' 1851, pp. 75—84., taf. 4, f. 2—8.
« " Bemcrkungen iibcr cinige Helminthcn u. :Mccrwiirraer," 'Archiv fur Naturges.,' 1855, pp.

145—152, taf. 7, f. 1—4.
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the clcj)liaut, viz. for stjuiitiiig fluid containing prey into tlieir months. In tliis paper several

species are descriljcd, viz. (1) Meclcelia annuluta, the greenish form with white stripes previously

mentioned, which, if it had a terminal process, would be closely allied to Micrura fcusciolala.

(2) Mcch'lia auraiiliaca, a species (of ^licrura) with a caudal process. (3) Opldocephalus

auripundatm, one of the Anopla. (4) Ncmerlen j)urpun-a, Johnst., probably a reddish variety of

LintniH gesserensis. (5) Ncmertes laclea, a species intimately connected with the Lineus lacteus

of Montagu.

In the same year (1855) W. Stinipson' gave descriptions of some Nemcrteans from the

China, Japan, and other seas. He considered the month to l)e the genital fissure. Two of

his species, viz. Valcncinia annulnta and McckcUa olivucea, seem to be identical with those

found in Britain, at least so far as one can judge from descriptions. External characters are

chiefly relied on, and tiie accounts of the species are comparatively meagre.

Dr. J. E. Gray," in 1S.")7, made a few remarks on a large Linem, which he had received

from J\lr. Beattie, of Montrose. He correctly called the longitudinal slit the mouth, and pro-

visionally termed the animal L. Beatlicei. Four lithograpiiic figures are given in the plate

connected with this jjaper, the three upper from the ventral surface of the snout in various

degrees of contraction, and the fourth a side view in semi-contraction. The preparation in the

British I\Iuseuiu is labclk'd by Dr. Baird " Serpcntaria frarjiliny and in all probability he is

correct. It is a very large specimen, although fragmentary.

In the ' Icones Zootomicac ' of Cams, Dr. Max Schultzc contributes a paper on the structure

of the Ncmcrtcans, chiefly of Tctrastcmma obscunim? He supplies no definite account of the

floor of the anterior chamber of the jjroboscis, or of the stylet-region, and the structure of the

latter is not advanced in detail beyond his previous description. The marginal stylets are still

termed reserve-stylets. No oesophageal division of the digestive tract is shown. He has endea-

voured to reconcile his older and incomplete representation of the circulatory system with modem

views by carrying the lateral trunks (which, in his previous figure, resembled the pale l)order of the

proboscidian sheath) into the snout, and introducing a central vessel from end to end. As might

be expected under the circumstances, however, some confusion occurs ; thus, the central vessel is

carried forward in the snout in front of the ganglia to the middle of the arch, instead of sending

off the anastomotic behind the ganglia to join the lateral vessels. The arrangement of his water-

vascular system is something quite different from anything seen in our examples. In his

former delineation I considered he had mistaken the ordinary blood-vessels for a water-vascular

system, but now, since he has put in the three main trunks as an entirely distinct series, our

decision is the more acciu-ate. The author is somewhat confused in this matter. He gives two

new figures, one of wliicli {Tctrastemma) correctly indicates the proboscidian bodies in the

interior of the proboscidian sheath, while the other is by no means a characteristic figure of

Lineus (/esserensis, inside a sheath of o\a.

^Ir. Beattie,* without reference to the Nemerteau previously sent to Dr. Gray, goes on, in

the 'Proceedings of the Zoological Society' for 1S5S, to relate that he had received a very long

1 ' Proceed. Acad. Xat. Sc, Pliiladelphia,' vol. vii, pp. 381 and 389. 1855.

- 'Proceed. Zool. Soc' part xxv, 1857, p. 210, Anuulosa, pi. 47.

' ' Icones Zootomic.T,' J. V. Cams, part i, tab. 8, f. 10—15. Leipzig, 1857.

* ' Proceed. Zool. Soc.,' part ssvi, 1858, p. 307.
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example of Lineus lon^issimiis, which after four days' captivity produced a cream-coloured young;

one is inches long, and about two thirds of a line or I'^tii of an incii in diameter. This " young

animal" lived about a week after its ex])ulsion. Dr. Gray atkls that Dr. Haird had examined

the specimen produced, and thinks it very probably the true offspring of the Nemertes. An

examination in the British Museum shows that the "young animal," or "tubus cibarius," as the

latter lamented observer afterwards named it, is the proboscis, probably, of Cerebratulus angulatm.

In the 'Archiv fiir Anatomic' for the same year, Dr. A. Krolin^ repeats and 'confirms

Miiller's observations on the Ncmertean Pylidhun, and it may be mentioned that this author

independently discovered the connection of the structure with a Turbellarian in 1S51.

The editor (J. Miiller) appends a note to this paper, stating that Micrura of Ehrenbcrg is

identical with Alardm, Busch, and he gives a list with the synonyms of four species of Micrura.

An elaborate article on the Ncmertean Pi/Iidiiim subsequently appeared in the same volume

of the 'Archiv' (185S) by Leuckart and Pagenstechcr, who found two species at Heligoland, viz.

P. gyrans of IMiiller, and another which they termed P. auriculatum? They traced most minutely

the develoj)ment and relations of the various organs in the embryo of P. gi/rans (one of the

Anopla), but the origin of the Pj/Hdium itself had hitherto cscaj)cd notice. Their species had no

style or caudal process after extrusion. Two eyes are developed before the worm separates from

the Pylidium. Their account was the best on the subject until the appearance of E. Metschnikoff's

recent paper.

In the same year (1858) W. Stimpson gave in his 'Prodroinus' a list, with brief descrip-

tions, of the Nemerteans collected in the United States' expedition to the Northern Pacific, and

grouped his species under old and new genera, which were arranged to suit the views of the

author. His classification is as follows :

—

A. A ventral aperture situated under the head or neck. No eyes.

a. Lateral fissures on the sides of the head.

1. Body of the ordinary form.

Under this group he places Lineus, Sowerby, Cerebratulus, Renier, MecJceUa, Auct. limit.,

and Serpentaria. The statement concerning the absence of eyes is erroneous.

2. Body rolled at the edges.

—

Dijjlopleura.

b. No lateral fissures.

1. Proboscidian aperture terminal.

—

Taniosoma, n. g.

2. Proboscidian aperture subterminal.

—

Valcncinia.

B. No ventral aperture. Eyes two or many.

a. Fissures or furrows at the margins of the head.

—

DicJiilus, n. g., Tetrastemma,

Hemp, and Ehrcnb., Cephalonema, n.g., Emplectonema.

b. ^A'ithout pits or furrows.

1. Eyes two.

—

Biphmma, Dicelis, n. g., Polydcmma, Hemp, and

Ehrcnb., Polina, n. g., Tatsnoskia, Cosmoccphala.

' ' Archiv fiir Anat.,' 1858, pp. 289—293.

- 'Archiv fiir Auat.,' 1858, pp. 5G9—587, taf. 19.
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By his first great division, based on the presence or absence of the ventral aperture (liy

vvliicli lie {jrobably means the mouth), the Eiiopla are in a rough way separated from the

Aiioplii, l)ut the classification, being founded on external characters, fails just where it is most

wanted. The autlior considerably extends the limits of the known species, and gives an

interesting chronological list of the genera.'

])r. E. Graefl'e- next furnishes an account of a yellowish-green Tetrastemma from Nice,

which is remarkable in having lenses to its eyes, and in possessing what he terms otolithes. The

presence of the latter organs, if no misconception occurred, is something very different from

anything seen by us in the British Nemerteans, but is analogous to the otolilhes described by

several authors in other invertebrates, such as the MoUusca.

Dr. Thomas Williams, in a mor|)hological paper, published in 1858, committed some serious

errors in his interpretation of the Nemcrtean generative organs, which, he said, coincided in

shape, place, and structure, with the ovarian or female series of the llirudinei.' Moreover, he

asserted (hat they corresponded in number not with the caeca of the alimentary canal, but with

the aunuli of the body, a statement requiring some further proof, since it is very doulitful if the

term annuli can be used in any sense with respect to the Nemertean body, which is not in truth

segmented. His re|)resentation of the ovaria or female segmental organs in PoHa quadriociilala

is imaginary, for the organs are reversed, made bifid at one end, and filled with minute cells,

—

conditions at variance with nature. He thought that the Nemerteans should be separated from

the Planarians by a very wide interval ; indeed, he affirmed that they had only one character in

common, viz. the ciliated integument. This cannot be supported in the sense he means, though

the gap between the two is by no means narrow.

Gegenbaur ' the following year arranged the Nemerteans under the sub-class Plalyel-

minthes, order 3, Turbellaria R/ii/nchocala. He followed De Quatrefages in regard to the

general anatomy of the animals.

Selmuuda at this time described many foreign Nemerteans, which he had collected during

his voyages, in a finely illustrated work.' He divided the order Nemertinea into two sub-orders

—

based on the absence or presence of the " respiratory organs," and termed respectively Ahranchiala

and liliocJniiobranv/iiafa. The former he portions into families according to the shape of the head
;

the latter is similarly divided, in conformity with the number of the snp|)osed branchial furrows or

fissures. He gave the opinion, in his introduction, that the structure of the stylet-region of the

proboscis might be of service in classifying the smaller species, but was utterly useless in the

larger forms, and those preserved in museums, hence he was obliged to take the former mode of

discrimination. But it is impossible to study such animals with any degree of accuracy as spirit-

preparations, without first having investigated them as living subjects. It is imnecessary to give

' " Prodromus descriptiouis Animalium Evertebratorum, quae in Espeditione ad Oceanum Pacificum

Septentrioiialcm, a Republica Federata missa," &c., part ii, Turbellarieorum Nemertineorum ; 'Proceed.

Acad. Nat. Sc.,' Philadelphia, 1858, pp. 159— 1G5.

- ' Beobachtuugeu iibcr Kadiateu u. Wiirmer in Nizza,' pp. 53 and 54. Zurich, 1858.

^ "On tlie Structure aud Homology of the Reproductive Organs of the Annelids," 'Philos. Trans.,'

1858, pp. 131— 13.^, pi. 8, f. 24..

* ' Grundzuge der Vergleichenden Anatomic.' Leipzig, 1859.

^ ' Neue Turbell., Eotat. u. Anneliden beobaclitet u. gesammelt auf einer Reise um die Erde, 1853

bis 1857,' i, 1 ; lutrod., pp. xiii aud xiv, and pp. 40—16. taf. 9—11. Leipzig, 1859.
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iiiinuti' details of the classification, since it appears to be little else tlian a confused grouping.

In tlio liist place, it has not yet been proved that these furrows and fissures are branchial

;

secondly, the locating in the family llnlorcphaln genera so widely divergent as Valencinia,

De Quatrefages, and Oinwaloplca, l']hi'eiil)erg, the arranging under two ditt'ereiit sub-orders of

the closely allied forms (Erstedia and Telrmfrmmu, and tin; statement tiial in Micrura the

head is furnished with a single terminal transverse fissure, are certainly sufficient to shake our

faith in the author's knowledge of the subject.

An interesting contribution to the anatomy and zoology of the Turbcllaria was published

by M. van Bencden in 1S60,' the Nemerteans occupying the first part of the memoir. He
correctly observed the apertures of the generative organs along the sides, but erroneously con-

sidered that the proboscis floated in the general cavity of the body. He had good reasons for

supposing that the coat of the digestive tract combined the functions of the liver as well as an

alimentary organ {)roper. His anatomy of the cephalic sacs in the Anopla was inaccurate. He
discovered that some of the endiryos in Nemertes communis were ciliated in the ova before laying;

and his observations on the developnient of Fo/ia involuta {Nemertes carcinophila, KoUiker), form

the most valuable portion of the memoir, though he was wrong in supposing that one form was

evolved out of the other, like a scolcx engendering a proylottis. lie also made the mistake of

placing the mouth of the Enopla (ex. Poiia obsciira) behind the ganglia, instead of in front of

them. His memoir is illustrated by four lithographic plates, some of the figures being coloured.

E. Claparede, in his remarks on Tefrastemma varicolor, CErst., and another from Skye," in

ISGl, clearly pointed out the duct to the marginal stylet-sacs. He considered the latter to

be the receptacles for stylets rejected from the central ap|)aratus, and he combated the contrary

view held by Max Schultze. While he observed the cavity of the reservoir, he fell into the

error of calling the posterior chamber the muscular retractor of the organ. He also notes the

form of the papilhe in the proboscis of Ccplialothrix Uneala.

In ls()2 Diesiiig produced a 'Revision ' of the Tiirbellaria,^ the Nemerteans being placed

nnder the second Tribe Rhynchocalu, some of them occurring after the Families RhynchoHcolecidea

and Gyratricina in his sub-tribe Rhynckocala Aporocephala, and the rest under a second sub-

tribe B. Porocephala. The former contains the families Borlasiea, Ommatopliora, ^fkriirca,

Ilypoloba, and. Acroloba ; the latter Prorhynch'uUe, Emeidea, Typ/ilonoiicrlinea, Loxorrhochmidea

and Eunemertinea. The confusion and errors in this brochure are not fewer than in the preceding,

and render it almost beyond the pale of criticism.

The most important and at the same time the most recent publication of note on the

Nemerteans is that of Professor Keferstein, from observations made at St. Vaast-la-Hougue.* It

will be necessary to enter somewhat minutely into this contribution, which marks another era

in Nemertean literature. He first treats of their classification as follows :

—

' ' Roclicrrlics sur la Fauiie Littoralc dc Bclgique/ extrait du tome xxxii des ' Memoircs de

I'Acadeuiie iloyale des Sciences de Uelgique/ 18G0.

- ' Recherches Anat. sur les Anelides, Turbellaries, &c., observes dans les Hel)rides.' Geneve, 1861.

' " Revision der Turbellarien, Abthcilung Rhabdocoelen." ' Sitzungsb. d. Kais. Akad. d. wissensch.

Wien.,' 1862, pp. lU'J—201. and 217—306.

^ 'Zeitsch. fiir wiss. Zool.,' Bd. xii, pp. 51—90, taf. 5—7, 1862,
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Or</er.—NEMERTINEA.

Sub-order I.

—

Nemi'.rtinua exopla, Max Schullze.

Proboscis furnished with a stylet-apparatus.

Fam. 1.

—

TkemacephaliD;E.

The fissures of tlic head short, of a transverse (linear) form, or funnel-shaped. Brain with

the superior ganglion less elongated than the inferior, and separated by an almost free border

from tlic latter; the lateral nerve springing from the posterior end of the inferior ganglion, or

almost a continuation thereof.

(a) TretnacephaJidcB without the lobe-shaped front of the head.

Gen. 1. Volia, Delle Chiaje, 1825. Head easily distinguished from the body, narrowed

anteriorly, without eyes. Mouth near the anterior end. Body diminished posteriorly.

Gen. 2. Borlasia, Oken (char, reform.). Head not distinguished from the body, mostly

with eyes. IMouth in some removed the breadth of the head from the anterior end. Body less

diminished jiosteriorly, and generally somewhat short.

Gen. 3. (Erstcdia, Quatref., 1846. Head not distinguished from the body ; lateral nerves

coursing near the median line, not, as generally, entirely confined to the sides.

(b) Tremaceplialida with the lobe-shaped head anteriorly.

Gen. 4. Micrura, Ehrenberg, 1S31. Head not distinguished from the body; anteriorly

with a transverse fissure, so as to form an upper and under lip, between which the proboscis

emerges. With eyes. Mouth situated about the breadth of the head from the anterior end.

Gen. 5. Frosorlioclimus, gen. nov. Head not distinguished from the body, snout with

three lobes, the anterior border being heart-shaped, with the third lobe placed dorsally (over the

notch). The track of the proboscis separates the inferior lobes anteriorly. With eyes. Mouth

placed a pair of head-breadths from the anterior end. Body moderately long and contractile.

Gen. 6. Lohilabrum, Blainville, lb2S. Head not distinguished from the body, anterior end

with four lobes ; this anterior end is separated into an upper and a lower lip, between which the

proboscis passes ; and, again, the border is heart-shaped (emarginate), the upper more deeply

than the under, so that it seems to be provided with two teutacula.

Sub-order H.

—

Nemertixea anopla, Max Schultze.

Proboscis not supphed with a stylet-apparatus.

Fam. 2.—RHOCHMOCEPHALIDiE.

The cephalic fissures are long, and occupy the entire side of the head. Brain with the

upper ganglion covering the inferior completely ; the lateral nerve springing from the side of the

inferior ganglion in front of its posterior and pointed ending.
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(a) R/wchmocephalidcB without tlie lobc-shapcd snout.

Gen. 7. Linens, Sowerby, 1804. Head easily distinguished from the body, somewhat

broad. Mostly without eyes. Cephalic fissures extending to the mouth. Posterior part of body

almost pointed, fiat, very long and contractile, sonietimcs knotted.

Gen. S.

—

Cerebratulii-s, Renicr, lb07. Head not distinguished from the body, somewhat

smaller, but ending bluntly. Cephalic fissures extending to the mouth. Body not smaller

towards the posterior end, flat, moderately long and slightly contractile.

Gen. 9.

—

Nemertes, Cuv. (char, reform). Head not distinguished from the body. Cephalic

fissures long, extending to the mouth. Mostly with eyes. Body flat, moderately long and con-

tractile.

(b)—RhochmocephalidtB with the lobe-shaped snout.

Gen. 10.— Opliiocephalus, Dellc Cliiaje, 1829. Head distinguished from the body, some-

what smaller, but ending bluntly, the snout having a deep median groove on the dorsal and

ventral surfaces, so that it appears bilobed. Cephalic fissures long, extending to the mouth. No
eyes. Body long.

Fam. 3. GYJINOCEPHALID.i!.

The cephalic fissures entirely lost. Brain like that in Polia, but the superior ganglion covers

the inferior much less. The lateral nerve proceeds from the entire side of the inferior ganglion,

or is almost a continuation thereof.

Gen. 11.

—

Cephalothrix, Q^Irsted, 1844. Head not distinguished from the body, very long

and pointed. The mouth lies more than the breadth of a head from the anterior end. Body

rounded, very long, filiform, and very contractile.

No fault can be found with the primary subdivisions or sub-orders (after Max Schultze), and

the family-name Tremacephalida, as applied to the AmpMporini, is not seriously wrong, but the

sub-families and genera of this portion require complete reformation. His criterion of the " absence

of the lobe-shaped snout" does not stand the author in good stead if we may judge from the

genera he has thrown together in the sub-family. The first of his genera [Polia] seems to me

to be in a questionable position, since the Nemertean described by Delle Chiaje under the name of

Polia siphunculiis is, so far as I can make out, one of the Anopla. The second genus, Borlasia,

has a very unfortimate name ; for, while I agree with the author as to the propriety of preserving

the title commemorative of the early English naturalist, it certainly ought not to be bestowed on

a group of Nemerteans totally difierent in structure from that form {Linens marinus) to which

the name was originally given by Oken. The author has simply followed De Quatrefages in the

formation of the third genus CErsfedia, the anatomy of which, especially the position of the nerve-

trunks, difl'ers in no respect from the type of the Enopla. A still more serious error has been

committed with the fourth genus, Micrura, this being a true member of the Anopla, and having

no connection with Tetrastemma, Ehrenbcrg, or other representative of the Enopla. The fifth

genus, Prosorhochmm, may be allowed to stand, as descriptive of a curious example of the

Enopla, closely allied to Tetrastemma, discovered by the author. The sixth genus, LobUahrum,

was constituted by De Blainville for a form pertaining to the Anopla, and, therefore, is quite

out of place in its present position. There are, perhaps, fewer errors of commission in his second
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sub-order [Nemertinea Anopla), though his description of the family requires some additions, and

the application of the test of the "lobe-shaped snout" is of no moment. The {jenus Linem is

good, but Ccrebratulm, the next or eighth genus, requires further examination. The ninth genus,

Nemertes, seems quite superfluous, for tiie Nolosjjermux drrpfinensis of lluschke will fail under

other genera. It appears to be an example of the Anopla. The tenth genus, Oplnocephnlm, is

also very much open to doubt, since the Ophyocej)halm murenoides of Delle Chiaje may be a

variety of Linem marinnx. His third family (Gpnnocephalida) is certainly worthy of separation,

and the sole genus, Ccphalolhrix, is satisfactory.

The second part of his memoir is occupied with a description of several species. Amongst

these, his Borlasia xplendida, n.s., is the Cerebratulm spectabilin of De Quatrefages ; Nemerles

odoculata, n.s., had often been descril)ed before ; while CepIifiloHiriw oci-Ilalu, n.s., and C. lony'iH-

sima, n.s., may conveniently, as well as correctly, be included under the well-known form

Cephalulli rid' linearis.

The third division is devoted to the anatomy of the group. He did not recognise the

differences existing in the nuiscular system of the body-wail of the various types ; the position of

the mouth in the Enopia was misunderstood ; and he had no correct knowledge of the tme

relations of the muscular sheath of the jirolioscis, or of the minute anatomy of the wall of the

latter. He did not discriminate with sufficient accuracy the cephalic sacs and the posterior ending

of the ganglia in Lineus. While the author went astray in these and several other anatomical

])oints, he made advances of considerable interest in others, so that his paper is a valuable and

most praiseworthy contribution on the Nemertcans. Keferstein's classification, with all its imperfec-

tions (and a few superadded), has been adojjted by J. V. Cams in his ' Handbuch der Zoologie.'

Uiesing now issued a third brochure on the subject,' bringing the literature up to the

time ; but he did not alter his arrangement, except when introducing " new " genera, many of

which, however, had previously appeared in his publications. On the whole, the labours of the

writer Imvc chiefly been of value in rendering us acquainted with the various papers relating to

the Nemerteans ; and it will be the safest course for the investigator simply to regard these

works in this light, and to remember that the author had the disadvantage of being unacquainted

with the living animals, and strove to be of use to science even when attacked by a great misfortune.

E. Claparede, in a memoir published shortly after Keferstein's, makes some furtlier remarks

on Prosorhochnms Claparedii. He mentions that he had seen ova in the body of the adult

worm, and doubts the coiTectness of Professor Keferstein's statement, that he had found three

stvlet-sacs in a young specimen, since there are only two in this and other Nemerteans. He

also describes a new s})ecies of Telrastemma, viz., T. mannorafum, whicli, however, is only the

T. dorsalis of Abildgaard ; and, lastly, he adds a note on (Ersfedia pallida. His obser\ations

were made on the coast of Normandy.

In the following year. Dr. Cobbolds did not hesitate to place the Turbellaria amongst the

Sterelmintha
;
yet I am unable to find out any sound reasons in his description for this grouping,

to which I am inclined to object. He arranges them as the first order, Turbellaria, under the

1 ' Nachtriige zur Revision dcr Turbellarien.' Sitzungsb. d. Kais. Akad. d. wissensch. TTien, 1863

(46 Bd.), p. 5.

" ' Bcobaehtungen iiber Anat. u. Entwicklung. wirb. Thiere,' &:c., pp. 23 and 24, taf. r, f. 10—14.

Leipzig, 1SG3.

s ' Entozoa : An Introduction to the Study of Helminthology,' &c., cliap. i. Loudon, 1864.
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first sub-class (if liis llcliiiiutlis {Stcrcliiiiiitlia), the; second order being the Tremaloda. He

states that " the TiirhcUaria come nearer to the Tri'iuatoda than tliey do to the Suctorial

Annelids, wiiich latter, be it reiueiubcred, are furnished with a complete intestinal tube and anus;

ami, moreover, their characters, by the intervention of the I'lanarians, are too closely linked on to

the Trematoda to permit llieir being elevated by themselves into a separate class." lie divides

the Turbellaria into two families, Planariadm and Nemertida. Further, " in common with the

Trcmidoda, the Turbellarians have their bodies composed of soft parenchymatous tissue, and in

this loose substance the various specialized organs are lodged, without the intervention of any

perivisceral cavity. Some of the animals have a flattened form, others are cylindrical, while a

third kind are renuu'kably attenuated, and more or less barred by transverse rugae, which form, as

It were, a series of spurious joints or articulations. The mouth and digestive apparatus are well

developed, but there is no certain evidence as to the existence of an anus in any of the species."

It is not the case that the Turbellarians (any more than the Flukes) have their bodies composed

of " soft parenchymatous tissue," for their cutaneous and muscular systems are highly developed and

differentiated ; and, while the Planarians are no doubt allied in external form, and in the branched

condition of their digestive system, to the Trematoda, yet they are still more closely connected

with the Nemerteans, which diverge so much from any parasitic worm recorded by this or any other

author. With as much reason, I fear, we might place Sayitta amongst fishes, and Amphioxus

amongst worms, as assert that " the Nemertidse very closely resemble the common tapeworms, or

Cestodes, proj)erly so-called—not only by their band-like forms, but more particularly by their

tendency to disitlay transverse ruga), which, as before remarked, acquire a certain degree of

regularity." 1 1 is observations on the anatomy of the Nemerteans are behind date ; and in the recent

' Supplement '
' he seems to have avoided the subject altogether. From what I have seen of the

structure of the Flukes and Tapeworms, there would apjjcar to l)e a considerable margin left for

the minute anatomical investigators of the future.'

The Nemerteans are placed by Dr. Johnston, in the ' Catalogue of the British Museum,'

under Ehrenbergs order Turbellaria, forming the second sub-order Teretidaria of De Blain-

ville.' Considerable errors still remain in the author's views as to the structure of the group ;

thus the mouth is stated to be terminal, and to give passage to the proboscis ;
while the anus is

said to open well forward on the ventral surface in some, and in others at the posterior extremity.

The mouth in the Anopla is called a genital orifice. Little is added to the information previously

published by the author or others uj) to the time of his lamented death ; and thus the work

is thrown far behind date. His two genera, CephalolhrLv and Axtcmiiia, are synonymous,

while the others pertaining to the Enopla and Anopla are so mixed up that the value of the work

is greatly impaired. Several species are described more than once under different names.

Still further confusion is propagated in the Appendix by the observations, under the general

characters of the Terelularia, that there is no anus; that there are two hearts; and that the

female aperture (often mistaken for a mouth) is situated, " sometimes below the head, sometimes

large and sucker-like, sometimes posterior and nearly terminal, when it has been mistaken for an

1 London, 18C9.

' The recent paper on the latter group by Professors Sommer and Landois bears out the above

remark, which was penned more than three years ago. See 'Zeitsch. f. wiss. Zool.' for March, 1872.

' 'A Catalogue of tlie British Non-Parasitical Worms in the Collection of the British Museum.'

Loudon, 1865.
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amis." The early structural observations of Dr. Johnston arc also reprinted from ' Loudon's

Magazine,' the ' Magazine of Zoology and Botany,' &c., with the plates, and quotations made

from tlic work of Sir J. Dalyeli. It would not be just to state that this treatise advances British

science; but much nmst be overlooked in the circumstances of its publication. Its value chiefly

lies in being the only English work on the subject.

Dr. Baird, in the 'Proceedings of the Zoological Society for 18G6,'' gives an account of a

new species of Mona;cious worm, which is evidently one of the Anopla allied to the Gordius/rayilia

of Sir J. Dalycll [Ccrrbratiilus n)if/uhttiiH),\\'\\\\ the margins of the body produced as in the swimming

forms. 'J'hc author stated that the ventral slit led into the " visceral cavity," and agreed with many

others in regarding the proboscis as the alimentary canal, and its aperture in front, the mouth.

The observations of Mr. Alex. Agassiz' carry those of the experienced Prof. Loven' a stage

further with respect to the development of a curious larva, which the former regards as

Nemertcan. The most remarkable feature is the discovery of a kind of retrograde n)etamor-

phosis which the young animal undergoes, whereby it loses its segmented form and its tentacles,

and assimies the simple outline (but not the structure) of a Nemertcan. Further remarks on

this interesting communication will be found elsewhere.

In 18C7 the author published a short paper on the Grcgariniform Parasite of Borlasia.*

The occurrence of this parasite was observed in several species, together with certain other

parasitic ova in gelatinous mucus, which occupied the alimentary tract of the worms. Pseudo-

navicellae were also mentioned. Various notes were further communicated in the author's

Reports to the British .Vssociation.'

Professor Ket'crstein in IbGS made known the singular fact that, in one of the Enopla from

St. Malo, he had found the anterior generative sacs filled with spermatozoa, and the j)osterior

with ova ; thus establishing the occurrence of hermaphroditism in this formerly dioecious group.*

A F. Marion, the following year, observed the same fact, also in one of the Fnopla—from deep

water oil' Marseilles.' This species had four eyes, each furnished with lenses ; and it differed

from that described by Kcferstein fmther in not having the male and female organs arranged

in separate parts of the body.

In the same year, a paper on the reproduction of lost parts in the Nemerteans was com-

municated by the author to the Liunean Society.^ In this it was shown that each of the

fragments into which JJtieus sarii^uiiieus breaks becomes a perfect animal. Allusion was also

made to the curious manifestation of acidity presented by the majority of the Nemerteans, and a

few exceptions noted in a paper on the boring of the Annelids.*

> ' Proceed. Zool. Soc.,' Feb. 13, 1866.

^ " Ou the Young St.iges of a few Amielids," ' Ann. Lvce. Nat. Hist. N. York/ vol. viii, June, 1866;

and ' Ann. Nat. Hist./ 3rd ser., vol. xix, p. 208.

' 'Ann des so. nat.,' ser. 2, xviii, p. 288. 1848.

* ' Jouru. ^Micros. Sc.,' vol. xv, u. s.. Trans., p. 38, pi. ii. April, 1867.

5 'Kept. Brit. Assoc.,' 1867, p. 92; and ' Kept. Brit. Assoc.,' 1868, p. 3-10.

« ' Archiv fiir Naturges.,' 1868, p. 102, taf. 3, f. 1 and 2 ; and 'Ann. Nat. Hist.,' ser. -1, vol. i,

p. 229.

7 'Ann. Nat. Hist.,' ser. 4, vol. iv, p. 136.

8 'Proceed. Linn. See.,' Zool., vol. x, pp. 251—253, tab. 7.

" ' Ann. Nat. Hist.,' ser. 4, vol. ii, p. 293.
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In 1SG9 a memoir was published by the author on the anatomy of the British Ncmerteaiis

(comnuuiicatcd to tlic Royal Society, I'dinburgli, in April, ISOS), in whieji many facts were

recorded, it is believed, for tlie first time.' Their minute structure, from the skin to the pro-

boscis, was described, the chief varieties indicated, and observations on the development of a

few species appended. In this year also the outlines of a classification, founded on anatomical

data, were brought under the notice of the same socicty.-

Exccllent researches, by Dr. Elias ^letschnikofi", on the development of the Ncmcrtean PijVi-

diiim, from the deposition of the ovum from whieli the latter is evolved onwards, have recently

appeared.' His observations were made on tlic ova of an cIon^atL d, whitish example of the Anopla

at ^lessina, and on a species of PijUdiam from Odessa ; and his paper is illustrated by finely

executed steel engravings. The chief details will be found xmder the head of the development

of the Anopla, and therefore need not be further alluded to at present. In his summary many

suggestive comparisons are drawn between the development of the Nemertean Tylidium and the

well-known phases in the growth of the Tapeworms.

The veteran naturalist, Professor E. Grube, in his most interesting brochure,^ recently pub-

lished, on the marine fauna of St. Vaast-la-Honguc, refers to certain common Nemcrteans

found there. He observes that his boatman stated that the head of Linens innrinus was luminous,

but this he did not personally witness. He also notices a blood-red flat worm, Proceros

scint/iiinolenfus, Qfg., with cephalic furrows.

A few notes on the Nemerteans are appended to a paper by Professor Ehlcrs " On the

Vermes collected in the Sea of Spitzbergen." ' Three new species are described from spirit-

preparations, but tliis is a somewhat unsatisfactory mode of examination, unless careful accounts

are kept of tlie animals in life.

' ' Trans. Eoy. See. Edinb.,' vol. xxv, ii, pp. 305—106, pis. iv—xiv.

- ' Proceed. Roy. Soc. Ediub.,' vol. vi, pp. 545—548.

* ' ;Mem. dc I'Acad. Imp. dcs Sc. de St. Pctersbourg,' vii° s cr., torn, xiv, no. 8, 18G9.

•* 'Mittheilungpu ubcr St. Yaast-la-IIouguc u. s. IMeeres-, bcsouders s. Auuelidenfauna.'

' 'Aun. Xat. Hist.,' 4tli ser., vol. viii, p. 60. Transl. from the 'Sitzungsb. der pbrs.-medic. Soc. zu

Erlangen.,' June ~, 1S71.
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Fig. 1.

ANATOMY AND PHYSIOLOGY.'

General Conception, or Archetype of a Neviertean.

AKCHETYPE OF A XEMERTEA:s'.
Fig. 1. In its ordinary condition. Fio. 2. In transverse section.

a. Proboscis. ao. Aperture in snout for proboscis. d. Cutis en masse. e and e. Muscular coat* of tbe body-

wall, f. SuiKTior commissure. g. Inferior commissure. h. Ganglia. j. Digestive chamber. n. Lateral

nerves. o. Muscular sheath for proboscis. od. Proboscidian chamber containing corpnsdes. p. Dorsal blood-

vessel r. Lateral blood-vessels. or. Ovaries. x. Muscular ribbons.

1 A description of the anatomy of the group was published by the author in the ' Transactions of

the Royal Society of Edinburgh' (vol. xxv) ; but so many additions, both in text and drawings, were

necessaryj that this could not be allowed to stand. Accordingly the whole has been rearranged.
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Thk essential character or archetype of a Ncmertcan may be thus described:—A soft vermi-

form l)o(ly, covered with cilia, and furnished with a thick t^landular cutis, beneath which the

body-wall is composed of several strong, specially disixjsed muscular layers. Tlirougli the centre

of the body-cavity (and entirely beneath tlic nerve-commissures in front) passes the digestive

canal, wliicli has two well marked divisions, an oral ajierture anteriorly, and an anal posteriorly,

and is richly ciliated throughout. The nervous system consists of two conspicuous cephalic

ganglia, united by a double commissiu'e, and giving off posteriorly a large lateral nerve-trunk,

which passes backwards on each side to the tail. The circulatory system is composed of a series

of closed contractile vessels. Along the median line of the dorsum lies a special muscular sheath,

containing a complicated proboscis, and a highly organized corpuscular fluid, both the sheath and

the proboscis passing between the commissures of the ganglia in front. The sexual organs are

in the form of sacs, placed between the muscular wall of the body and the digestive canal.

I.

—

Anatomy of the Enopla.

1. Cutaneous System.

Tlie body of every example of the order is rmiversally covered with cilia, the motion of which

may be very well observed in some of the larger forms by placing them in good light under a

lens. The proboscidian aperture, the mouth, and the tij) of the tail, arc generally furnished

with longer cilia. The ciliary motion is most active in the cephalic furrows of this group.

\\\ Amphiporus lacfijtoreus the skin is somewhat opnqnc, and presents a cellular, or cellulo-

granular apj)earance (Plate X, fig. (i), the entire field being definitely covered with glandular cells,

and the reddish pigment, when present, grouped in irregular granular masses. I have not been

able to demonstrate the cuticle as a separate structure, on account of the softness and delicacy

of the tissues. On removing a portion of skin from a living specimen, and ])lacing it under

moderate pressure, it presents the aspect of a series of ovate or spatludate cells (Plate X, fig. o),

which contain soft and minutely granular contents, interspersed with large, clear masses of mucous

or gelatinous matter, having a similar figure, the latter becoming more abundant as the pressure

increases. There are also numerous pigment- and other gramiles scattered over the field.

Changes, however, rapidly ensue under pressure, and the contents of the cuticular spaces or

areohc pass rapidly to the nearest free border, and there accumulate as mucous ami granular

circular masses (Plate X, fig. 7 a, li). A transparent gelatinous basis-substance, having a reticulated

aspect, remains after the extrusion of the foregoing elements from the skin.

"When a transverse section is made of the integument, after hardening in spirit and

mounting in chloride of calcium, the ajipearance (Plate X, fig. 4) is as follows :—In rapidly prepared

and newly fitted specimens, a structureless nuicous fihn is sometimes observed to separate from the

exterior of the skin, as indicated by the double outline at the edge of the figure. Chloride of calcium

dissolves this ; and it has not been seen in those hardened in chromic acid. This is not an cpidenn,

l)ut only an exudation of transparent nuicus, and it is also oliscrvcd in the living animal under

pressure. The areolar cutis {a) is now much altered, and streaked perpendicularly, an appear-

ance due to the collapsed condition of the spaces, the contents of which to a greater or less degree
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have escaped, ami tlnis grcatci' pioiniiicnce is given to the hyaline interceliuhir substance. It is

granular tlirouglioiit, especially towards the outer and inner edges. In many transverse sections,

])rcssiirc of the thin glass cover causes a change in each of the preparations, so that the more

cclhdar appearance of tlic outer edge is partly due to the fact that the texture is seen from with-

out, aiuhiot laterally. Towards the inner edge, the skin in this state sometimes assumes a crenate

aspect, and adjoins a pale and structureless basis-layer (i), which separates it from the suljjacent

muscular walls of the i)ody. In longitudinal sections of the textures, particularly in those much

hardened, or slightly exposed to air, spurious annulations are caused by the folding inwards or

wrinkling of the skin (Plate XVI, fig. 2) ; but such crenations do not affect the muscular layers,

and iiave no connection with the diverticula of the digestive chamber, or, as supposed by some of

the older authors, with true annuli. A thin longitudinal section from the surface of the integu-

ment shows a scries of meshes with crenated edges, the size of the spaces being variable. In

JVemcrfcs Ncesii and N. (gracilis, the cells or areolae of the skin arc smaller than in ,7. lactijlorcun

;

the former having nuich dark pigment in its cutaneous textures dorsally ; and the surface in N.

gracilis sometimes presenting the appearance of microscopic mosaic work, from the beauty and

fineness of its areola;. In a young specimen, a])parently of Amphiporus speciabili«^ transverse

section demonstrates that while most of the longitudinal pigment-belts on the dorsum are in

the cutaneous tissues outside the circular (external) muscular layer, two very well-marked

stripes lie quite within both the latter and the longitudinal muscular coat. They are placed

on each side of the arch of the proboscidian sheath, and doubtless are the cause of the daiker

appearance which characterizes the median bands when viewed from the dorsum. Similarly, in

l^etrasiemmu Roheiiiana; the rows of pigment, constituting the two brown stripes on the dorsum,

are at the inner border of the cutis—touching the circular muscular coat ; while the median white

stripe is placed within the longitudinal layer, exactly over the proboscidian canal. The reddish-

brown pigment in the Zctlandic variety of Tctraalemma Candida is also chiefly developed towards

the inner margin of the cutis. Much brownish colouring matter is produced in the skin of the

pale Amphiporidae after prolonged confinement, and thus fresh examples from the rocks are always

necessary for the more minute investigations. This is well marked in Prosorltocfniiits, where the

pigment-cells and granules form a kiiul of meshwork by the looping of the rows.

The chief function of this elaborate glandular arrangement is, no doubt, the secretion of the

abundant mucus, so characteristic of these animals, and ^\\\c\\ is often of a most tenacious descrip-

tion. I have seen a specimen of A. lactifloretis rapidly form an investment by this means, when

placed in a vessel containing a little sand ; and whether the sand-particles simply adhered to the

gelatinous mucus by accident or otherwise, the animal took full advantage of the protection. The

silky sheaths of Tetrastemmct dorsalis are also examples of this cutaneous secretion. The same

habit of tube-forming is extensively followed by the Amphiporidae of our southern shores, apparently

to protect themselves from the increased danger of desiccation. On placing a living specimen on a

glass slip, and causing it to emit some mucus, the secretion proves to be a minutely granular

fluid, intermingled with a few larger corpuscles ; and it is produced by the entire surface of the

skin, both in this grou[) and in the Planariae, not by any special portion thereof, as supposed

by ^Ir. Darwin in the latter animals. One of the densest tubes is formed by JVemerfes

carcinoj)hiIa, KoUiker, (Plate VI, fig. 5, and more highly magnified in fig. 6), and this has an

^ This specimcu was kindly scut, with other forms, by ilrs. Ceilings, of Sark.
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areolar aspcrt, from tlic distribution of tlic granules or glolmles at intervals on llie surface.

^Moreover, wiien viewed in profile, these globules arc found to be elevated above the f^;;neral sur-

face, liki" a scries of low pale warts. The tniies are attached to the hairs of the abdominal feet of

female crabs {Cnrciiiiis nimiias) bearing; ova, and arc evidently of intrinsic importance to the species,

bolii as a protection against injury and desiccation. The very great change which ensues in tiie

appearance of preparations deprived of the cutieular layer shows how important this is in

giving character to the group. An interesting feature in regard to the skin of the Enopla (in

c(Jmmon with the Anopla), is the reaction which ensues on testing with litmus-paper. An acid

indication occurs in Amphiporus lacfifloreus, Tdrastemma melanocephala, and Ncmerlen gracUit!:,

amongst others, while a reaction not less distinctly alkaline is found in jhnpliijjorux pulcher and

Nemertes Necsii.

In regard to the c'hcmical composition of the tubes secreted by these animals it may be

remarked that Professor IL Grubc submitted those of Cerelratulus crasswi IVom Cherso to Dr.

Lothar .Meyer, who pronounced them to be formed of a substance closely allied to chitine.

Tubes made by various British species are not much affected by strong acetic acid, and become

pulpy only by prolonged action of Liquor potassce.

The description of the tegnmentary structures given by M. de Quatrefagcs differs materially

from that just noted, a discrepancy arising [)artly from his confoiuiding the structure of the Enopla

with the Aiu:)pla, and partly from incorrect observations. His separation of the skin into two

layers, the exterior composed of smaller, the interior of larger cells, is not evident in AiDpliiporus.

Snudler cells sometimes do occur towards the ciliated surface, but the entire integument jjroper

is continuous as a single layer. The only representative of his " fibrous" coat, which is described

as lying within the former, is the structureless basement-layer. Max Schultze figures a small

portion of the skin of his Tt'{ra.slei)imnobscurum,s\\o\\mgi\ series of large cells under the epidermis,

with a few granular bodies interspersed, but the view is diagrammatic.

2. Muscular Structure of Ihe Bod/j-wali.

A very distinct belt of circular muscular fibres (Plate X, fig. 4, c), as in the Oligochaeta,

occurs under the basement-layer of the cutis. The fibres arc compact throughout, and less

bulky than the next coat, with which their filaments do not mix. The succeeding layer (</)

forms a powerful investment of longitudinal muscular fibres, and, in transverse section, is

generally somewhat crenaled on the inner border, and fasciculated throughout. The inter-

fascicular substance is transparent and structureless, and evidently as mobile and contractile

as the fibres themselves. Numerous fibrous bands stretch fiom the inner surface in

connection with the various contents of the body. In common with the Anopla, the nniscular

tissue is furnished with a delicate yet complete sarcolemma. Thus there arc only two distinct

muscular coats of non-striated fibres around the body of the Enopla, making an essential diflerence

in this resj)ect between them and the .Vnojila, to which (latter) previous observers have for the

most part confined their investigations. It will I)e observed, moreover, that in the general order

of their muscular layers the Enopla agree with the Oligoclu'eta.

Anteriorly the body-wall terminates in a rounded snout of the usual cutaneous textures, pre-

senting in transverse section (Plate X, fig. 1) an areolar and granular appearance, the soft
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contents of the areolae Imvinff for the most part escaped. The aperture for the proI)()Scis perforates

the tissues just at the veiitnil border of the tip. A reniarkaljle interlacement of Mbrcs, occupying

almost the entire cephalic region, occurs in front of the ganglia (Plate X, fig. 3). Powerful bands

(1) pass below both tlie buccal cavity and the tube for the proboscis, meet, and cross each

other in an oblique manner, making afterwards, liy their diverfrence, extensive lateral con-

nections ; indeed, it will be observed that towards the inner muscular layer the fibres just

mentioned form a broad fan-shaped arrangement. Some (2) pass upwards by the side

of the central canal, and mingle with those descending from this region, while others (-3)

curve downwards to the ventral wall. Those (4) meeting al)ove the central canal intersect each

other obliquely in the middle line, so as to constitute a firm arch ; and, besides, there are some

transverse fibres (5) which cross over the canal and spread out laterally. Another series

(0) shnits downwards and inwards on each side of the cavity, and forms a firm junction

inferiorly. The arrangement of these bands and fibres is so intricate, that each seems to blend

with the other, imd make a continuous anastomosis of contractile meshes. In addition to these

obliciue and radiating tii)res, a powerful longitudinal scries is interwoven with them in a complex

manner, besides the denser grouping (e) at the margin (which indicates the inner muscular

coal of the body), and the glandular masses in the centre. It will be observed that the bands

wiiicli pass ])ciieatli tiie central canal are the most powerful, and offer a much greater resistance to

the bulging of the jjroboscis and its sheath than the superior fii)res, so that in extrusion the organ

is mainly directed upwards (Plate X, fig. S). The inferior commissure of the ganglia is thus some-

what protected by the arrangement of the fibres in front of it. The blood-vessel (Plate X, figs. 3

and 9, /) lies on each side in a sheltered angle between two series of fibres ; and its ealilirc would

not seem to be much interfered with except in extreme protrusion of the proboscis, though this is

not of much consequence in the economy of these worms. All the oblitjue or transverse fibres

are connected with the body-wall and the inner muscular layer, as are also the longitudinal at the

tip of the snout. This elaborate interlacement provides in the best possible manner for the varied

changes which the region undergoes during protrusion and retraction of the proboscis, and the

ordinary motions of a tactile and mobile, yet not too yielding snout. The ai-rangement of the

oblique and circular fibres around the longitudinal layer of the central canal must also act the part

of a constrictor, and adapt the cavity to its ever-varying calibre. On the whole, the stroma in

this group, from the greater predominance of cellular and gramdar elements, is less dense than in

LiiicKS, and the interlacement of the fibres, though not more complex, is more beautiful, because

possessing greater distinctness and regularity.

The posterior end of the body does not present this intricate arrangement, but the muscular

fibres blend together and close in the cavity, with the exception of the small and sometimes indis-

tinct ojjening of the great digestive chamber. The modes of fracture of these mnseidar coats in certain

of the Ainphiporida; in a sick and perishing condition are interesting, the animal being separated

into a number of beads, from the constriction and rupture of the body-wall at somewhat regidar

intervals.

In specimens of Amphijwrns puIcJier from which the cutaneous textures have been removed

by improper preservation, the muscidar coating has a glistening aspect, and is marked by a con-

spicuous double row of genital pores along each side. This glistening appearance of the muscular

layer on removal of the cutaneous tissues is also seen in certain Planarise.

]\I. de Quatrefages described the muscular coats both in Borlasia and Xemertes (especially
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iiistniicinn; Ncuiortcs bdlniva, our N. //racilis), as consisting of " external longitudinal and internal

triuisverse" libres. In the I^nopla, as just mentioned, it is cxaetly the reverse, the cireular iil^rcs

being external, and the longitudinal internal. He also represented another layer, within the

internal, as forming an aponeurosis, apparently referring to the iibrous prolongations from the

internal or longitudinal coat. Physiologically, it is certainly a better arrangement for an animal

possessing only two muscular coats, to have the longitudinal fibres internal, for, on the occur-

rence of rupture, they, as well as the otlier tissues, are clasped by the circular; whereas,

in the supposed arrangement of M. de (Juatrefages, the longitudinal are beyond the reach of the

constricting belt. Other organs also in the same animal, such as the proboscidian sheath and long

posterior gland, have their circular fibres exterior to the longitudinal.

The actions of this muscular system are very varied, and include swimming or floating

on the surface of the water, an action performed, as in the Nudibranchiate moUusks, by aid of the

mucous exudation, and not, as stated by iM. de Quatrefages, chiefly by the cilia.

3. Proboscidian Sheath or Chamber.

In the Enopla this chamber originates just in front of the ganglionic commissures, and

continues without interruption nearly to the posterior end of the worm. It is reco"-nised in the

living animal under the lens, or even with the naked eye, as that forming a pale dorsal streak,

and containing a transparent thud. The commencement of the cliaml)er is constituted by a fold

(Plate XV, fig. 4, a) from the tube of the proboscis becoming attached to the parenchyma of the

head, or, in other words, instead of a canal {ab) simply hollowed out in the cephalic tissues, free

and distinct walls to the proboscis become apparent at this point. The reflection is the anterior

boundary of the proboscidian chamber under ordinary circumstances,and it is against the obstruction

so formed that the wave of proboscidian fluid first impinges in the evolution of the proboscis.

The cavity gradually increases in diameter, and again diminishes towards the posterior end, where

it terminates in a distinct cul-de-sac, a short distance in front of the tail. Its general appearance

varies much (Plate XV, fig. 3, and Plate X, fig. 10), according to the position, degree of extension

or contraction of the animal, sometimes almost clasping the elongated proboscis, at others havin"

its attenuated walls stretched over the doubled organ.

The various transverse sections of the worms also render the relations of the cavitv more

apparent. Like the proboscis, its anterior end passes through the ring formed by the arch of

the superior commissure, the inferior commissure and the sides of the ganglia. The nervous

matter must thus occasionally be very much stretched, or else the proboscis is rarely

launched out. This will Ije more particularly noticed in the description of the ganglia, and a

reference to Plate X, fig. b, will sulllee for the present. The inferior commissure separates

it entirely from the ciliated oesophagus (Plate XI, fig. I). In structure the wall of the

chamber is distinctly muscular, as evinced by its ever-varying condition. The fibres, however,

are much less powerful at its commencement (Plate XI, fig. 1, o) than they afterwards become

(Plate XI, fig. -l, o). Externally it is furnished with a layer of circular, and internally with a series

of longitiulinal muscular fibres, both again becoming thinner posteriorly. The comparatively large

size of the chamber during life has probably caused several observers to err, by confounding it

with the supi)osed general cavity of the l)ody. This may readily be understood by examining a
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transverse section {e.y., Plate X, fig. 10) of an animal wliicli lias l)ecn preserved with a

tlistcnded clianiijcr ; then, indeed, it seems to be tiie cliief cavity of the body. The presence of

tlic reproductive elements also has a considerable influence in modifying the size of the space,

which in llic rij)e animal is pressed upwards and towards the median line, while in the spawned

worm it expands freely in all directions. It is a mistake, however, to suppose, with M. dc Quatre-

fagi's, that no chamber exists posteriorly in the ripe animal, for it holds the same anatomical

relations from the ganglia to the tail as at other seasons, only its calibre is encroached on poste-

riorly, and the consequent distention by the proboscis and fluid makes it more conspicuous in

front. Tlic chamber is not continued throughout the body in long species, such as Nemerles Necnii

and X. f/racilis, and is absent in the aberrant K. carcinophila.

Ill the foregoing cavity the proboscis floats in a clear fluid, apparently first noticed by Pallas,

rich in JMigc flattened corpuscles, which possess n minutely granular appearance. In the living

animal these generally have a fusiform outline, from a slight enlargement in the middle (Plate X,

iig. 15, i). They arc also accoinpaiiied by certain globules and granules. The corpuscles vary

in size, and frecjuently adhere together in a dying animal, from the very coagulable nature of

the transparent fluid in which they float ; and occasionally flbrinous shreds may be obsened

attached to them under the same circumstances. The fluid, indeed, is highly organized, and

very diflerent from sea-water, to which Dr. T. Williams compares it. When the proboscis has

been gently j)rotruded under chloroform, the corpuscles in the interspace may by-and-by be seen

grouping together, so as to form stellate bodies resembling miniature Solasters, spiked bodies like

tlioriiapplcs, flattened structures with pectinate ends, and various other forms. In Telrademma

iiielanocep/iala the corpuscles are comparatively small, some being clear, spindle-shaped bodies,

others granular and rounded. The enormous increase of cells and granular masses in the pro-

boscidian fluid, after the rejection of a proboscis, is well seen in this species. In other

Tetrastemmce the corpuscles (Plate X, fig. 14), though similar in shape to those of A. lacHjloreiis,

are comparatively large ; and in a variety of T.favida, which I am inclined to regard as the Polia

mm/uiriibra of ^I. de Quafrcfages, they are tinged pinkish or reddish by transmitted light (Plate

X, fig. 11). All arc not similarly tinted, some being pale, otiicrs yellowish, while many are bright

red, the colour in each case being in the nucleus. Globular bodies and granules are present,

a.s ill Ampliiporus. The skin of this specimen contained many minute reddish pigment-specks, so

that to the naked eye it had a delicate salmon-pink appearance. Reddish granular masses occa-

sionally occur in the proboscidian chamber oi A. lactiforeiis, and in various species of Tetrastemma,

generally associated with reddish specks in the skin,' and it is curious that a rejected proboscis

assumes the same hue by transmitted light. After extrusion into the water, the shape of the cor-

puscles soon alters, and they adhere together and become translucent.

Amongst the authors who have alluded to the proboscidian chamber, Delle Chiaje and Grube

seem to have possessed a fair knowledge of its arrangement and structure. CErsted, again, gives

a small figure of a transverse section of his Nolospennus flaccidus, and characterizes the cavity as

" caiialis in quo penis est," indicating by a blank beneath what is evidently the digestive tract.

He thus did not advance the physiology of the parts further than Hiischke, who called the pro-

boscis a male organ, and the nerves semen-canals. His interpretation of structures, however, is

more distinct in his section explanatory of the Family Amphiporiua, in which the digestive cavity

• 111 the rcddisL-brown Zetlandic variety of T. Candida the proboscidian chamber contains many

brownish-red pigment-masses.
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is correct])- ullmlcd to. The reflection of the wall of the proboscis l>cforc-mcntione(l, in front of

the ganglionic conimissurcs, is the only harrier (and a very effectual one) that separates the probos-

cidian chamber from the tissues of the head. In no species has such a cephalic diaphragm as

represented by M. de Quatrefages been found; but the ciliated oesophagus, to be described

hereafter, takes its place, and leads one to infer that the distinguished naturalist has misinterpreted

the structure. Besides, the head is not a hollow organ, re(piiring such definition from the other

parts of the body. The same author, while explaining a transverse section oi Nemertes Borlmii,

shows a canal surrounding the proboscis; but in liis description he confounds it with the general

cavity of the body, and figures the proboscis occupying the centre of the latter posteriorly.

This account, no doubt, refers to one of the Anopla, but he states that the same arrangement

occurs in the Ami)hiporidae, and represents in a Polia a series of transverse fibres as forming

a platform {plancher) at the anterior and ui)|)er portion of the general cavity of the body,

indicating its presence in his figures by a dark shading. No such arrangement of transverse

fibres has been seen by me, but the characteristic ciliated cesophageal chamber occupies this

situation. The somewhat erroneous views he entertained with respect to the relations of the

corpuscular fluid of the proboscidian chamber may be understood by a glance at one of his

figures, which depicts in Polia sanguirubra the proboscidian bodies floating in what he terms the

genital cavity, and in which the genital caeca are supposed to lie. I cannot corroborate his state-

ment that these corpuscles become much more numerous at the epoch of reproductive activity.

The diminished size of the chamber may cause them to crow'd anteriorly, but this is not an

increase. Dr. Johnston likewise confounded the proper sheath for the proboscis with the general

cavity of the body ; and Dr. Williams, who styled the canal the oesophageal intestine, stated that

it opened externally on the side of the body not far from the head, after the manner of the

Sipunculidtc. M. van Beneden alludes to the sheath in VoUa obscura, and compares the fluid and

corpuscles to pale blood. Prof. Keferstein does not describe the chamber with sufficient clearness,

and mentions that the proboscidian corpuscles are placed in the general cavity of the body.

The structure of the special corpuscles, and the highly organized condition of the trans-

parent licpiid in which they float, point them out as being, in all proliability, concerned in

nutrition, as first mentioned by M. de Quatrefages, though he likewise associated generation there-

with. Some very interesting questions, however, are raised by their entire absence in Nemertes

carci/iopliila, especially to those who, like the late Dr. Williams, think the fluid analogous to

the peritoneal or perivisceral fluid in the true Annelids, a fluid, we may remark, which Professor

Hu.\ley considers the true blood, while he imagines the red fluid in the branching vessels

analogous to the water-vascular system in the Annidoida. If in Nemertes carcinopkUa the

proboscidian fluid had been more important in nutrition than that in the vessels, it certainly

would not have given way to the latter. It is to be remembered, too, that this absence coincides

with the atro|)hied condition of the proboscis itself and all its apparatus. It cannot be affirmed,

also, of the Nemerteans, that the fluid in the so-called blood-vessels is devoid of corpuscles, for

they occur in several species. Again, I think there can be no doubt the fluid and corpuscles

exercise a very important influence on the reproduction of the proboscis, a process hereafter to

be described, as well as promote the absorption of the debris of the discarded organ when it

happens to be included in the chamber. But, while thus affirming that the fluid has a certain

influence on, and bears a certain relation to, the development of the proboscis, it cannot be said

to be indispensable to the presence of the latter, since there is a small proboscis in Nemertes

7
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carcinopliila, wlicre the fluid is altogetlicr absent. In Nemcrles t/racilis and N. Neesii the

proboscidian cliamber gives way to the Itlood-vcsscls posteriorly, the latter, therefore, being the

more iiii])r)rtant structures. The views of Dr. Thomas Williams in regard to the corpuscular

li(jui(l, wliicli lie termed the " chylaqueous fluid," are so much at variance with accuracy, that I

cannot pass them over in silence. He remarks that " in the case of the Borlasiadae, I'lanariadae,

and Liniadie, the chylaqueous fluid is contained in the digestive caeca and diverticula. In some

of the Pliuiariaduj, however, I have proved that a space does actually exist between the digestive

diverticula and the solid structure of the body, which is lined by a vibralile epithelium, and into

which j)robably the external water is in some way admitted. ]?y this water, thus situated, the

contents of the digestive CKca are aerated. The fluid oscillating in these ca-cal appendages of the

stomach is thickly charged with corpuscles, whicli, from their regular character, prove this fluid

to have already reached a high standard of organization. They occur as elliptical cells in the

Borlasia from which the illustration (fig. 25) was taken ; the fluid abounded also in small

orbicular points, constituting the ' molecular basis ' of the digestive product. In this worm it

is this thud, and not the true blood, that is aerated ; the latter system is too little developed."'

This quotation clearly shows that lie was quite unaware the so-called " elliptical cells " are

always confined within the proboscidian sheath ; as well as points out the erroneous notion he

entertained of the true digestive tract, which in all cases can readily admit salt water (by mouth

or anus), if such be required, but certainly not for the purpose of converting it into " a vHal

organized fluid." The proboscidian liipiid and corpuscles, as I have previously shown, are very

far removed from sea-water, and hence have little analogy with the "chylaqueous fluid" so

frequently mentioned by investigators of the Invertebrates.

4. The Aperturefor the Extrusion of the Proboscis.

This orifice is situated towards the ventral edge of the tip of the snout, and under favourable

circumstances in the living animal, may be seen as a terminal pore, surrounded by a closely set

series of radiating lines ; as, for instance, when the snout is bent upwards towards the tube of

the microscoi)e (Plate X, fig. 16). The aperture has been called a genital pore by not a few

authors, e. y. (Erstcd, Leuckart, and Quoy and Gaimard ; while others, such as Johnston, De
Quatref;iges, Busch, '\\'illiams, and Girard, have interpreted it to be the mouth ; indeed, since the

proboscis was by many considered the alimentary organ, it could not be otherwise. It is

furnished with longer cilia from an early period ; and in the adult these (cilia) form, when the

lips are slightly pouting, a very pretty arrangement (Plate XV, fig. 4, a c), similar to the

analogous opening in Linens (Plate XIX, fig. 1). The striated ring surrounding this passage

in transverse sections of the tip of the snout (Plate X, fig. 1) indicates the special muscular

coat pertaining thereto. The canal (Plate XV, fig. 4, ab) proceeds straight backwards from

the aperture to a point in front of the commissures of the ganglia, where it meets the

differentiated walls of the proboscis (at a) ; and the cilia can be traced to this region,

but no further. The tube is simply hollowed out in the tissues of the head, and is

quite independent of the motions of the proboscis. It has a series of longitudinal muscular

1 ' Philos. Trans.,' part ii, 185:2, p. 63r, pi. sxxii, f. 25.
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fihres beneath tlic ciliated imicoiis surface, and tlic strong oblifjiic and einiilar bands

(Plate X, tig. 1) form a very efficient investment. \\\\vn the proboscis is al)oui to be ejected, it

commences to fold over, like the turning of a finger of a glove inside out, at the point (Plate XV,
fig. 4, a) in front of the ganglionic commissures, a fact wliicli has escaped most observers. In

withdrawal also, it may be noticed tiiat, towards the conclusion of the process, the hust wrinkle

of the proboscis glides within the terminal aperture, and slowly passes backwards till this

point is reached, when it ceases, and the organ is once more in its ordinary condition, any

change that afterwards ensues being due to tlic stretching of the shortened tube—a process

of simple elongation. Thus the anterior portion structurally and functionally differs from

the succeeding, the wall of the proboscis always intervening between it and the proboscidian

fluid.

The attenuated coats of the proboscis curve outwards all round, and become fixed to the

wall of the foregoing canal and other cephalic tissues just in front of the ganglia; the reflection

constituting the poi/ii d'ujjpui against which the wave of proboscidian fluid impinges, when

the organ is about to be extruded. The thin anterior wall of the ])roboscis unrolls, the terminal

pouch is distended by fluid, and then the organ is rapidly launched forth. To judge

from the descriptions and drawings of jM. de Quatrefages, the entire force of this liquid would

be thrown against the posterior part of the nerve-ganglia, and the straitened border of his hypo-

thetical " diaphragm" would not pass further forward. In my specimens, the waves of the

proboscidian fluid debouch readily into the yielding anterior canal in front of the commissures,

and then externally into the loop of the extruded proboscis. I have never seen the very pretty

lozenge-shaped arrangement of muscular bands in the snout, as figured by ]M. de Quatrefages,

and whose function, he states, is to dilate the " oral" orifice, and carry the " gullet" forward
;

but the elaborate stroma, shown in Plate X, fig. 3, would amply suffice for this. During the

motions of the proboscis, the reflection in front of the ganglia assumes various postures, and it

fretpiently does stretch obliquely forward and outward from the tube, especially when that is

drawn backwards. On the other hand, when the tube is thrust forward, the fibres slope forward

and inward.

5. PROBOSCIS.

I shall divide, for convenience in description, the proboscis of the Enopla into three regions,

viz., the anterior, middle, and posterior. The first (Plate XV, fig. 3, a) comprehends the some-

what cylindrical portion between the reflection in front of the ganglionic commissures and the

commencement of the stylet-region ; the second (b) includes the stylet-region and the well-marked

swelling of the great muscular reservoir ; and the third (c) is represented by the long posterior

chamber.

A. Jnierior Bet/ion of (he Proboscis.

From the point of reflection backwards, the proboscis gradually increases in diameter until its

full size is attained (Plate XIV, fig. 1, and Plate XV, fig. 3), and then it remains nearly cylindrical
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as far as the stylet-region. The entire organ is proportionally larger than in Lineus, and its

anatomy moic apparent ; though I very much doubt, even in this group, if we can assign

it the ideal office of a vertdiral column. At tlie point of reflection there is sometimes a

kind of OS (Plate XV, fig. 4, a), from the slight folding of the lips of the organ in the early

stage of ejection. The muscular fibres arc chiefly longitudinal at the commencement, and if in

a partially protruded proboscis a section be made in front of the ganglia (Plate X, fig. 9), the

difference between this and the succeeding reticulated portion is very conspicuous. Occasionally

the organ assumes a twisted position under examination, so as to give the fibres a spiral appear-

ance (Plate XVI, fig. 1, a), and in such a state the structure might fancifully be likened to the

spiral arrangement of the muscular fibres in the oesophagus of certain of the higher animals ; but

this condition of the proboscis is purely accidental. I fear, however, it has led M. de Quatrefages

into an erroneous interpretation of the anatomy of the organ in Polia ylaucn, the [)roboscis of

which is described and figured as having regular spiral belts at its commencement. The same

autiior again avers that in Polia mulabilis the latter portion consists of two longitudinal muscular

coats scjjarafed from each other by a cellular layer, a provision, he explains, for cnal)ling each

to act indejjcndently. lie also adds that no circular fibres were seen in this species, in

P. filuin and some others. Dr. Johnston, on the other hand, considered the organ to be

homogeneous.

In very small specimens of the British examples the transparency of the tissues of the proboscis

renders definition of the coats somewhat obscure, especially after mounting in chloride of calcium
;

but, so far as I have observed, the structure is as follows :—Externally is a layer of clastic

tissue (Plate XI, figs. 4, and 9, g), which is more distinctly striated in transverse than in longi-

tudinal sections. Towards its free border, also, certain obscure granular markings observed in

the latter sections (Plate XI, figs. 7 and 8, g) show that the course of the external fibres is

diU'ercnt from the others ; indeed, in sonie views, the appearance is such as to rai-^^e the suspicion

of the presence of the ends of a few fine muscidar fibres, the rest being nearly homogeneous.

The next layer is a somewhat narrow belt of longitudinal muscular fibres (/), which may be

termed the external JongUndinal miiscnhir coat. It consists of pale, unstriped, muscular fibres.

Between this and the other longitudinal layer is a remarkable stratum, the reticulated coat (e),

which in transverse sections (Plate XI, fig. 4) assumes a regularly moniliform appearance, from an

increase of its constituent substance at certain points. In many longitudinal sections {e.g. Plate XI,

fig. 8) the ends of numerous fibres are found in this layer, as if it was composed of circular

fibres ; but the appearance is due to intermediate bands which pass between the thicker longitudinal

columns. If a thin longitudinal slice from the organ in Amphiporu>i pulcher is hardened and

mounted in chloride of calcium, numerous well-marked homogeneous longitudinal belts are seen

at regular intervals, and between them are manj- connecting transverse fibres. The ends of

the fibres in these sections have therefore been caused by the knife severing the latter

series. Thus the tube is surrounded by a complete investment of this elastic meshwork,

which, doubtless, has an important physiological bearing on the varied movements of the

organ. In the AmpJiiporm grcenlandicus of Oersted, the longitudinal belts of this layer

arc somewhat rounded in transvei-se section. The succeeding stratum [d) consists of a

powerful series of longitudinal fibres, fully twice as thick as the external longitudinal layer,

and which may be termed the {tiner longitudinal muscular coat. In essential structure it

resembles the exterior, difiering only in bulk. In sections prepared by hardening in alcohol,
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tlicsc fihrcs, ill coiniiioii with otlicrs in tlic organ, i)rcscnt a coarser appearance in transverse

section than after hardening in eliroinic acid. The fiftli layer from without inwards is a strong

band of circular fibres (c), the circular muscular coat, which forms a counterpoise to the pre-

ceding. Within is a hasemcnl-lai/or {li) of pale translucent texture, best seen in longitudinal

sections (Plate XI, fig. S), for in transverse cuts the coat is apt to be confounded with the

inner layer of circular fibres. It lias, on the whole, a homogeneous appearance. Upon this layer

rest the peculiar glandular papilla^, wliich arise from a distinct margin on its inner edge (Plate XI,

figs. S and 0, h). In the ordinary transverse sections of tiic proboscis these organs form en

masse a somewhat foliated or frilled arrangement, often of a very symnu'trical appearance. In

contracted specimens the entire cavity is filled up by them and their translucent gelatinous

mucus. The largest villi or glandular processes (Plate XI, fig. 10) arc situated some dis-

tance in front of the stylets, for towards this region they become smaller, and finally the

fundus is clothed only by minute papilte. Sometimes they present a coarsely fringed appear-

ance, with large granules in their interior; and when the tube has been turned inside out thev

have a villose aspect, the tough mucus adverted to above projecting in filaments from their

surface under the slightest pressure. I have generally observed, also, towards the first portion

of the protruded organ, fine motionless processes like cilia jutting from the apices of the

glands, and they are probably homologous with the minute spikes which occur on those of

the posterior region after rupture from pressure. I do not think, at all events, that they can be

called urticating organs. In Tetraslcunna the glandular papilla; arc leaf-shaped, and somewhat

crenated at the border, where there is a regular moniliform appearance from the arrangement of

the globules (Plate X, figs. 19 and ;20). Under pressure, they are granular internally, and fur-

nished with numerous globular or wedge-shaped mucous masses that refract the light like oil.

The same type of structure is found in the proboscides of Ampluiuiiid;c from New Zealand,

only the longitudinal bands of the reticulated layer are more numerous than in A. lactiforeus.

The description just given of the structure of this region differs much from that of

M. de Quatrefages, almost the only author who has entered into the minute anatomy of the

proboscis in the Enopla. He states, like Mr. H. Goodsir, that externally the tube is supplied

with a series of transverse muscular bridles, which maintain it in position within the body of the

wonn, and he shows a section of the parts in Nemerfcs hahnca, which bears out his description

very well ; but he did not observe that, if such bridles existed, they would have to pass through

the muscular sheath in which the organ glides, before reaching the body-wall of the animal.

His minute anatomy of the proboscis is chiefly taken from the examination of Borlasia ancjVxc,

and hence cannot apply in any degree to the Enopla, though lie considered it the type of both.

He makes only two muscular layers in the wall of this organ, niul though in his section from

B. anglim he indicates " traces de fibres transversales," by a few lines crossing these longitudinal

coats, he distinctly observes that they arc not a])parent in the smaller species. The longitudinal

fibres are separated, he states, by a transparent homogeneous tissue, which forms a great number

of bridles of very elastic fleshy columns, making, in other words, an elastic cellular layer ; and he

figures this in the before-mentioned section, adding that this lax cellular arrangement will give the

two longitudinal muscular coats that independence of action necessary for the proper performance

of their functions. It can only be supposed that he refers to the reticulated layer by this descrip-

tion. He mentions a transparent homogeneous coat within his longitudinal muscular layer, cor-

responding to the mucous coat of the higher animals, and adds that the papillffi of the latter are
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all covered with vibratilc cilia. M. de Quatrefages thus describes only four coats, viz., mucous,

internal longitudinal, elastic cellular, and external longitudinal ; and if the stays or bridles which

he notes as connecting the tube to the body-wall be taken into account, it may be surmised that

the muscular sheath for the proboscis is included in his reckoning. No cilia occur in this

organ.

B. Middle liegion of Proboscis.

The elongated chamber just described terminates posteriorly in a sort of cul-de-sac, into

which three small apertures converge ; one at each side from the marginal stylet-sac, and a centnd

(at a, Phitc XII, fig. 1), in the pit of the cavity, connected with the reservoir. The walls of the

proboscis undergo a considerable change in this division, especially with regard to the deeper layers.

Externally the investing coat from the anterior region is continued on the commencement of the

reservoir (Plate XIII, fig. 10), and has a crenatcd border in the contracted state of the parts, wilh

transverse markings or rugae ; but this appearance docs not of necessity indicate the presence of

circular fibres, for the contraction of the longitudinal layer underneath would cause even a very

feebly elastic coat to assume similar markings. The thin subjacent layer of longitudinal fibres is

likewise continued to a similar extent on the reservoir, and assists in connecting the divisions.

These two layers lie exterior to the stylet-sacs.

The structure of the pit or termination of the anterior chamber (>), Plate XII, fig. 2) requires

special notice. The large glandular papilla; of the inner wall gradually diminish in size, as before-

mentioned, until the floor is covered only by small, densely arranged and minutely granidar

processes, giving the surface, which in the ordinary state of the parts bends backwards all round

the stylet in the manner shown in the figure, a smoother appearance. The fibres also become

firmly bound together, so as to constitute a s|)hincter for the aperture, and gently curving out-

wards and backwards, are lost in the obscurity of the parts caused by the external circlet of

glands, somewhat behind the anterior termination of the wedge-shaped investment of the apparatus

at the base of the stylet. This floor of the chamber is composed of a series of muscular fibres,

whose direction, in the ordinary state of the parts as a transparent living object, is outwards and

backwards, but which assume various aspects during the motions of the organ. Thus the floor

passes from the conical form with the apex directed backwards to that of a transverse platform ; and

in the everted condition has the shape of a cone the apex of which is directed forward (Plate XIII,

fig. 14). In the latter position the secure binding of the fibres which surround the central aper-

ture just permits the stylet to project, and no more. The whole arrangement constitutes a large

muscular pit with very powerful and mobile walls, capable of many and varied alterations

of form. In firm contraction of the region the floor of the chamber is pouted forward

(Plate XIII, fig. 7), causing a radiated appearance of the fibres, which thus slant outwards and

backwards from the central point. A firm constriction of the tube often takes place at the anterior

border of the stylet-region, separating the pit of the organ from the more villose or glandular

portion in front, and making a double swelling of the parts. Immediately before the marginal

stylet-sacs lie some coarsely granular glands, which, however, are less conspicuous than in X. gracilis

and others. Prof. Keferstein speaks of this region as having only a longitudinal muscular coat

(though the crenated border of the anterior chamber is continued thereon in his figure), and as
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possessing much pigmentary and gr:iiiular matter. The latter is not well-marked in A. lactijloreus

or Telrasfcmma, since the entire apparatus is cither translucent or white ; but in certain species,

as will hereafter be shown, an increase in tlie granular sulistance occtirs. Tlic longitudinal fibres

of the last-mentioned author end at the posterior border of the stylet-region.

'I'iiis di\ ision is of tlie same glassy translucency as the reservoir, while both the anterior

region and the long posterior are of an opaque-white in the fresh specimen. Externally it

has the investing layer (Plate XII, figs. 1 and 2,y) carried from the anterior chamber, and

which passes back to the next region. Beneath is a series of very powerful and conspicuous

longitudinal muscular fibres (/), apparently to some extent continuous with the most

developed longitudinal layer of the preceding region, but few of which pass on to the next.

Internally the oblique fibres stretching backwards from the floor of the anterior chaml)er form the

band >; (Plate XII, figs. 1 and ~). The rest mingle with the radiating fibres from the central

investment. In transverse sections of the anterior part of the region, in the line of the marginal

stylet-sacs (Plate XVI, fig. 4), the centre is occupied by the basal granular api)aratus, which

is generally thrust forward in spirit-preparations, surrounded by its special investments and a

belt of circular fibres. The greater part of the region without is occupied by a dense series of

radiating fibres, which form the spokes of the wheel, while the ends of numerous longitudinal

fibres fill up the spaces between them. If the section is close behind the floor of the anterior

chamber, some of the circular fibres which close in the cavity, and other parts of the proper wall

of that division are included, while if the cut is a little further back, the granular glands come in

the plane of section. The exterior of the region in all cases is occupied by the elastic and longi-

tudinal layers. The alternation of radiating or oblique with longitudinal or nearly longitudinal fibres

continues to the posterior end of the investments of the basal apparatus, the only change towards

the posterior part being the introduction of the ejaculatory duct, and a few circular fibres to its

exterior. The pale region behind the basal apparatus has a very complex structure, consisting

of densely interwoven fibres that surround the wall of the ejaculatory duct, those towards the cir-

cumference showing an arrangement similar to the anterior portion of the region, viz., having the

(cut) ends of fibres in the axils of the radiating sei'ies. In longitudinal sections of the organ these

interlaced fibres are chiefly transverse in direction ; and in some preparations there are numerous

grannies at the sides, within the somewhat well-defined border formed by the fibres curving

backwards (at >;, Plate XII, fig. 2), and which corresponds to the lateral arches of the cavity in

A. pulcher. The stylet-region proper is distinctly separated at its posterior border from the

reservoir by a pale boundary-line under pressure, so that the parts have a somewhat jointed

appearance.

a. The Marginal Slylet-Sacs.

These organs (v, Plate XII, fig. 2) occupy the exterior (covered oidy by the clastic coat

and the external longitudinal fibres) of the somewhat solid wall of the section immediately

succeeding the anterior region, and often cause a distinct swelling under examination. They are

conspicuous by their aqueous translucency, as well as by the nail-shaped stylets in their interior,

though the exact position of their long axes is rather diflicult to determine. In ordinary views,

when the animal is examined as a transparent object under pressure, their long diameter is antero-
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posterior, or slightly oblique ; but in the prepared specimen tiiis is often transverse (Plate XI,

fig. 5). Each sac is ovoid in outline, lias a thin, transparent, contractile investment (sufficiently

tough to prevent the points of the stylets piercing it during the motions of the worm), which lies

directly under the su|)(,rficial layers of the division, and a duct passing from its central region

to communicate with the pit of the anterior chandjer of the proboscis. The direction of the duct

in the position above mentioned {i.e., viewed as a transparent object) is forward and inward,

but, like oilier structures pertaining to this variable organ, it is liable to many alterations, and is

occasionally nuich stretched and attenuated. It is also slightly narrowed on approaching the

sac (Plate XIII, fig. 11, a), and lias at its junction therewith a series of protecting fibres. De

Quatrcfages and Max Schultze do not notice the duct at all, and Claparede's figure shows it

distorted from pressure in 'rclra-ilemiiia, but Keferstein's rci)resentation is more accurate. Each

sac contains a variable number of the characteristic nail-shaped stylets (/3), from three to five

—

more or less—in difi'erent stages of development, as well as certain clear fluid vesicles (£),

globules and granules, and is cpiitc filled by a transparent liquid. The stylets very much

resemble a lath-nail of cast-iron, and are formed of a translucent calcareous secretion ; indeed

they aj)pcar like spikes of the purest crystal. The head is bulged, rounded at the edges, and

somewhat flattened at the toj), an elongated conical spike with a sharp point proceeding there-

from. The perfect spike or spikes in these sacs are usually about the size of the central stylet,

and there are often three or four that can scarcely be distinguished from each other. Besides

the perfect organs, there arc some with heads not fully developed, but complete in other resijccts ;

the remainder again present the form of simple spikes of various lengths devoid of any head. In

a few instances the centre or axis both of the head and point of the stylet is granular, while the

superficial portion is of the usual homogeneous aspect. They seem to be formed by gradual increase

of layer upon layer of the calcareous glassy secretion, as is well shown in some specimens mounted

in chloride of calcium, which have assumed a stratified, or laminated appearance. Sometimes a

process (Plate X, fig. 18), probably the remains of a globule, passes from the head a short dis-

tance over the base of the spike, as indicated by Max Schultze in Tetrastemma, though seldom to

such an extent in the complete stylet. The knob on the head of the stylet figured by this author

must be rare, and probably represents a casual globule. The stylets are dissolved in weak

acetic acid, as first noted by M. de Quatrefages, and are roughened or corroded by a strong

solution of caustic potash.

In a large animal [A. lacllforeiis) an interesting arrangement of the stylet-sacs occurred on

one side, for there were two of nearly equal size (Plate XII, fig. 1), connected with each other at

one end, so that an interchange of fluid and granular contents took place. Only one had a duct of

communication with the anterior chamber of the proboscis. The opposite side was furnished with

a single sac of the usual formation, containing two large and perfect stylets, and a shorter without

a head. On the abnormal side the outer sac (in this view) had two well-formed stylets, a larger and

a smaller clear globule, besides some other minute globides and granules; the inner, which

possessed the duct of communication, had one stylet as large as the preceding, and fully formed

;

another somewhat less, but also having a head ; a third slender spike of greater length than the

latter, but headless ; and a fourth, rather more than half the length of the last-mentioned. No
globule existed in the inner sac. It is interesting to notice the different degrees of perfection of

these spikes in relation to what Dr. Max Schultze avers as to their development, viz., that they are

the products of the smaller contained vesicles. In the one there were two large globules, and two
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perfect stylets, yet no trace of a developing spike; in tiie oilier tlicrc were tlirce completely

formed stylets, yet each varied in length ; while the long sj)ike without a head was fully as long

as the largest in that sac—head included. Those in the outer cavity were quite as large as the

central stylet. In Telrantcmma caiuUila I have observed, besides the ordinary stylets, a group

of minute ciystalline spines, which had no connection with the clear vesicle of the sac. Thus,

at present, though I have very often seen these organs inside, and connected with the fluid vesicles,

I cannot altogether support Max Schultze's notion that they must be developed therein ; and

this would not signify much, since the entire cavity must act as a secreting chamber, else the

large ones could receive no increase after they had outgrown the capacities of the globules.

M. Claparede stated, in his ' Rechcrchcs,' that he luul never seen spikes inside those vesicles, but

in his subsequent ' Beobachtungen' he figured a developing stylet in a globule in Prosorhochmus

ClaparecUi.

In a specimen that had often been under the microscope, I found on one occasion a pair of

stylets, apparently from the marginal sac of one side (though this is by no means certain), advanced

nearly to the ganglionic portion of the probo.scis. One marginal pouch was at any rate empty,

while the other retained its three stylets. The free stylets moved very slowly forward, scarcely

any progress being made during an hour's observation. At this time the empty sac contained

numerous granules, but no circular or ovoid vesicle. Twenty-four hours after the stylets had

disappeared. The sac is now observed to be much less than its fellow of the opposite side, and

somewhat shrivelled and undefined ; but it contains a small ovoid vesicle, which is traversed by a

minute slender spike, whose long diameter exceeds that of the globule, and therefore it cannot be

supposed to be within it. In addition there is a free spike, about a third the length of the

former. The larger has assumed the shape of a stylet without a head ; the latter is as yet nearly

cylindrical (Plate XII, fig. 3). Whatever the function of these organs in the marginal sacs maybe,

there can be no doubt they have nothing to do with the supply of the central apparatus, for that

furnishes its own stylet.

b. Ejaculatory Duct.

Through the same region the ejaculatory duct (/() passes to the point where it opens

into the muscular space behind the constrictor of the central aperture in the floor of the

anterior chamber. The opening (/u') of the duct is generally obscured by the apparatus of the

central stylet, unless the observer sees it at the moment of contraction of the powerful muscular

walls of the reservoir, when the mucous or villous lining is driven forward so as to render the

channel more apparent, and a vigorous jet of the minutely granular fluid is propelled into the

muscular sac, and then through the stylet-aperture into the floor of the anterior chamber. Closer

observation, even when such convulsive contractions are absent, occasionally shows the molecular

fluid passing onwards to the anterior chamber; and if the ejaculatory duct is not obscured by

the glands, the moving granules of this peculiar fluid are seen therein. ^loreover, when the

hu'ge compound cells (Plate X, fig. 17) have been detached underpressure, and squeezed forward

into the reservoir and along the duct, the calibre of the opening into the muscular sac may be

ascertained with tolerable accuracy, and is so snudl that only a single cell at a time can be trans-

mitted. The duct has a bent-conical form, a shape that avoids interference with the basal apparatus

of the stylet, which occupies the centre of the region ; and its posterior end (that o|)ening into

8
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the reservoir) is capiible of a certain amount of constriction, as indicated in one of M. Claparede's

figures. In the latter state the inner or convex side of the duct is glandular, while the outer or

concave is not. A layer of longitudinal fibres, continued forward from the reservoir, constitutes the

proper wall of the lube, and it is tliis coat which causes the distinct ring round the duct in trans-

verse section. Internally it has a mucous lining, which generally possesses a few small glandular

papiilic towards its posterior end. The duet is not very dilatable, the cavity becoming elongated,

but not much increased in diameter, even under violent expansive force. It can be firmly closed

by the contraction of the region surrounding it (Plate XII, fig. 0, and Plate XIII, fig. 7/n) so as to

be indicated by a mere central streak. The whole structure of the channel, and its relations to

siu'ioiinding parts, show that it is formed, not for transmitting fluids from before backwards, but

entirely in the opposite direction. The mobile muscular space (0, into which this duct opens,

forms a kind of sac that is occasionally distended with the cells and granules, before they reach,

througli the central pore, the pit of the anterior chamber.

c. The Central Sli/Icl and tin Apparalm.

The central stylet projects straight forward into the floor of the anterior chamber in the

usual state of the parts, and is generally about the same size as the largest stylet in the marginal

pouches, with which (stylet) it likewise agrees in structure and composition (Plate XII, figs. 1

and i). Its base is fixed to the granular apparatus (A) ; the arrangement licing not inaptly

likened by Dr. Johnston to an awl, the anterior or smaller end of the structure sending its

investing substance over the head of the organ, and grasping part of the spike. Tiie basal apparatus

(or awl-handle) is narrowed anteriorly, gradually widens backwards, is then marked by a constriction,

and again terminated by a dihited portion, which may represent the butt of the awl. This structure

is shorter in proj)oition to tiie stylet, and has its constriction placed further backwards than in

Tetrastemma Candida. It is opaque-white, and coarsely granular from an early age, the granules

disappearing with effervescence under the action of weak acetic acid, and rendered pale, in some

cases dissolved by caustic potash. These granules would not seem to be simply enclosed in the

structure, as if in an ordinary sac, but they adhere together and form a consistent whole, as

proved, amongst other things, by their not falling out of the fragment in transverse section, or

mIicu the anterior part is cast off with the stylet, as will hereafter be described. I have also seen

the stylet and its granular apparatus thrown off together in a discarded organ in the probos-

cidian chamber of Z melanoccphala and other species. This peculiar granular structure or sac (6)

is set in a firm wedge of translucent, and, >mder ordinary or external appearances, structureless

substance ; but the addition of caustic potash or acetic acid shows distinct striae, chiefly of a trans-

verse character when viewed under pressure, and therefore of a radiating nature in relation to the

apparatus, as clearly proved by a transverse section. An interesting condition was found in two

specimens of Tetrastemmafavida, which directly bears on the physiology of this |)art. In each

a fragment of the granular apparatus, with the central stylet attached, lay towards the anterior

end of the first region of the proboscis ; and since injury would scarcely have caused a result so

systematic, it is evident the stylet had been thrown off by the animal. In both cases the appa-

ratus of the central stylet was complete, only in one its anterior part appeared pale, and there

was a slight irregularity in its outline, similar to that in Plate XI, fig. 13. In each, the marginal
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sacs had tlio full complcmciif, of stylets, one or two of wliicli ti|uiillu(l the Cfiitial in size.

There appears to be only one explanation of this condition, viz., that the central stylet can

1)0 thrown off, and somewhat lapidly regenerated ; for it is nnlikely that in each case it found

its way there from without. Former experience in regard to the stylets shows that such bodies

take some time to gain the exterior of the worm, and hence our surprise is lessened at the per-

fection of the new structures while the old have not yet escaped from the proboscis. Besides,

the anatomy of the parts in .7. pulchcr will by-and-l)y throw still fui'ther light on the

subject.

In front of the wedge-shaped transluccnit mass sun-ouuding the basal a|)paratus of the central

stylet is the muscular space (t, Plate XII, fig. 1) previously mentioned, into which the ejaculatory

duct opens (at fi). This cavity is formed by the fohbng outwards of the floor of the anterior

chamber all round, and it is furnished with a special inner muscular coat. The walls are thu,<

very mobile, and occasionally form an hour-glass contraction in the middle, quite distinct from

the narrowing between the sac (whose greatest diameter is in front) and the firm wedge behind.

Its anterior border can be carried to the tip of the central stylet ; while in the extruded state of

the parts (Plate XIII, fig. 11, t) it forms, when seen from above, a compressed process at each side

of the basal apparatus of the central stylet ; more correctly, however, and if viewed from the front,

it has the shape of a nuiscular umbi-ella, which slopes all round the anterior portion of the

latter. j\I. Claparede does not mention this arrangement at all, and M. de Quatrefages seems

to have mistaken it for a pair of glands, which, he explains, probably secrete poison for cankering

the wounds inflicted by the stylet, a supposition unsupported by any anatomical basis as regards

this spot. Professor Keferstein's structure of the region also requires amendment, since he does

not distinguish the separation between the cavity and the floor of the anterior chamber ; thus, in

his drawing of the extruded proboscis, the central stylet projects smoothly into the water, and

the ejaculatory duct opens directly into the latter a short distance from the stylet.

d. Granular Glands of the Sfi/let-Ecgion.

The glands (tt) have the form of lobules, with the long axis of each parallel to that of the

proboscis, and are situated beneath the two external layers of the part. The position of the

stylet-sacs is always external to these organs. The constituent granules are proportionally large

in Telrasfcnima, and especially so in Pronorhocltnius. I have not found any structural guide to

their function, though they are invariably present in the Enopla.

e. The Reservoir.

The cavity or reservoir (p, Plate XII, fig. 1) from which the ejaculatory duct proceeds is a

somewhat globular or ovoid chamber, with its long diameter for the most part directed transversely
;

or it may be compared to the bowl of a short and wide wine-glass, the stem being formed by the

peculiar channel of communication with the long posterior region. It is liable to much variation

in shape, from the contractility of its inner wall, indepciulently of the action of the massive

exterior muscular investment. Extreme contraction of the region transforms the globular
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cavity into a mere transverse slit. Its inner surface is provided with a series of glands, the larger

niul iiioro distinct (<t) having minutely granular contents, and easily distinguished from those of

tlie anterior cliaiiihcr or long posterior region. Towards the opening of tiie ejaculatory duct the

glands are smaller than in the dilated part of the reservoir, and they again decrease in size before

the organ narrows to form its posterior channel of communication. In this comparatively large

chamber the granules, hereafter to be described, have free scope for the display of their move-

ments, and not only do they move themselves, but they cause bodies so large as the compound

gland-cells from the j)osterior chamber, when they hajjiien to be jjresent, to revolve and jerk also,

a state of matters that has probably helped to mislead M. de Quatrefagcs as to the ciliation of

the organ. Siicii, however, is very distinct from ciliary motion. The reservoir diminishes

posteriorly, so as to form in the contracted state of the parts a very narrow duct
{<t>),

which

by-aiid-by expands, and becomes continuous with the posterior chamber, the whole forming an

hour-glass arrangement, as represented in the various figures.

The minute structure of the reservoir possesses considerable interest, both as regards beauty

and complexity. On reaching the point a (Plate XIII, fig. 10), the elastic and the external

longitudinal muscular coats of the proboscis for the most part cease. Before this occurs, how-

ever, the muscular fibres (r, Plate XII, fig. ~) peculiar to the region arise, sweep backwards in

a beautiful fan-like manner over the reservoir, curve round and meet those from the opposite

side, and leave only a small space in the centre posteriorly, through which the channel of commu-

nication with the third region passes. When viewed as a transparent object under pressure, or

in longitudinal section, the direction of these fibres is backwards and inwards. This great mus-

cular mass does not receive accessions from the outer wall, but the whole of the loops corae from

the front. By the varied crossings of these fibres a felt-like aspect is produced (Plate XIII, fig.Ol).

In addition, there are circular and longitudinal fibres within the latter, to the presence of which

the independent wrinkles of the cavity are due. The longitudinal layer (ro) is innermost, and forms

a kind of spiiulle-shaped arrangement ; the anterior filjres—commencing with the ejaculatory

duct (of which they form the special wall)—soon expand to cover the dilated cavity of the

reservoir, then are narrowed as they surround the channel of communication, and proceeding

backwards, merge into the longitudinal coat of the posterior chamlier. In some positions

these fibres assume an obliquely crossed or spiral asjjcct in the channel ; but, as in the

case of the ganglionic region of the proboscis, this is purely accidental. The margins of the

reservoir and the channel of communication are marked under pressure by the ends of muscular

fascicidi, especially posteriorly ; an appearance due to the doubling of the looped fibres, but

also partly to the presence of the thin circular coat which lies without the longitudinal. The

peculiar curvature of the fibres of the reservoir causes a transverse section of its posterior part

(Plate XIII, fig. 15) to assume a radiated spiral appearance, the whole reminding one forcibly

of Dr. Pettigrew's beautiful diagrams of the arrangement of the muscular fibres of the heart

;

and in this case no better structure could have been devised for the complete and forcible

evacuation of the chamber. By the contraction of the various fibres, the cavity is squeezed

with great force in every direction, like a thick caoutchouc ball or globular syringe in the hand.

Its transverse diameter is lessened, and, still more, its antero-posterior, while a jet of the minutely

granular fluid is squirted into the anterior chamber ; and, in spasmodic efforts, even a prolapsus

of its glandular lining occurs. In contraction (Plate XII, fig. 9) the entire region is much shortened,

and the mass of the looped muscle increased posteriorly. Not onk does the peculiar spiral
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curvature of the fibres cause the most powerful compression of tlie cavity, but the posterior aperture

has a tendency to be closed and sliglitly carried forward, the anterior being less sul)ject to

intcrfiTciice. The closing of tlic posterior npcrtun; (channel of communication) is also greatly

assisted by the circuhir lil)res lying outside tiic longitudinal.

In extrusion of the proboscis (Plate XIII, fig. 14), the entire spil<c of tlie central stylet projects,

the floor of the anterior cliamber forms all round a thick and |)owerful umbrella-shaped cushion

(whose independent structure escaped Professor Keferstein), the marginal stylet-sacs are tmder

cover, and the region of the reservoir is shortened and widened. The position of the mnscular

chamber (t), which forms a second small umbrella round the apex of the basal apparatus of the

central stylet, is characteristic' The separation between the longitudinal fibres of the stylet-region

proper and the looped fibres (t) of the reservoir is distinctly indicated. It will also be

observed that the whole stylet-region is dilated I)y the forcible wedging forward of the reservoir.

c. Posterior Reyion of the Proboscis.

Behind the translucent region just described, the opaque-white long posterior chamber

(c, Plate XV, fig. 3) occurs. It communicates with the reservoir in front, but its posterior end is

C£Ecal. The contractile nature of the parts renders comparison uncertain, Imt it is generally not

much shorter than the anterior chamber in the perfect animal ; sometimes, indeed, it exceeds

the latter part in length, the simple structure of its wall giving it greater extensibility. In

young specimens and in regenerating organs, again, it assvimes a nearly globular form in contrac-

tion. Externally it is covered by a very delicate investing layer. Within is a series of circular

muscular fibres, which towards the tapering posterior end become indistinct, and finally disappear

altogether after the CKcal tip is reached (Plate XI, fig. 16). The next coat is formed of an ccpially

strong scries of longitudinal fil)res, the anterior or primary bundles being continuous with the

longitudinal layer of the reservoir, as previously mentioned. These run throughout the entire

length of the chamber, becoming proportionally more developed as the central cavity diminishes

posteriorly, and finally merging into the terminal muscular ribands. The mucous layer with its

glands lies within the latter coat (Plate XIII, fig. IG), though in several views, both in the living

animal and in transverse sections, I fancied some sub-mucous circular fibres were present ; tliey are at

any rate insignificant, and the two chief layers explain all the motions which ensue in this division.

The mucous coat in contraction of the organ forms many rounded folds. The glandular papillae

which clothe the surface of the latter—from the commencement of the region behind the trans-

lucent reservoir—almost, but not quite, to its caccal tip, difi'er materially in structure from those

of the previous parts. Viewed as a transparent object under moderate pressure (Plate X, fig. 12)

the field is covered with globular glands containing clear rounded vesicles in their interior. In

contraction, and when the wail is less compressed, the glands have a larger and coarser appearance,

the external wall only of each being visible. AVhen the pressure has been increased, these bodies,

especially towards the posterior end (where, from their diminished nimibers, a clearer view can be

' The appearances shown by this chamber (e) in the extruded organ must not be mistaken for

" poison-glands," since tliey arc caused hy tlic pressure of the glass cover rendering the central portion

of the continuous umbrella for the moment indistinct.
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obtained), alter their shape apparently by bursting (Plate X, fig. 13), and seem like minutely

hirsute double rings, while the contained globules are scattered over the membrane. If the organ

has been iiiptured and ])aitly inverted, the free edge of the laceration and the shrivelled glands

arc more easily observed (Plate X, fig. 21). The globules from the glandular papillae (Plate X,

fig. 17) and glands whose contents have been evacuated (rendering them minutely liirsute) readily

pass forward to tlic reserAoir, and roll through the ejaculatory duct—under pressure. The func-

tion of the vast array of glands in this cliaiiil)er woidd seem to be the fonnation and elaboration

of the peculiar fluid with the moving granules previously alluded to. This secretion is produced

in considerable quantities, and towards the posterior portion frequently distends the cavity as

a transliifout pouch (Plate XI, fig. 10, a), wherein the granules are in full action, and even

the experienced are apt to err in regard to the nature of the movements, so like are they to

those caused by ciliary currents. Under a high power (700—1000 diam.) the molecules appear

as mere sjiccks or points ; and they retain their curious motion for upwards of twenty-four hours

after extrusion fioni the cavity. There is thus a special fluid rich in these granules secreted by

the posterior chamber ; and continued observation, and the whole anatomy of the parts, show that

this fluid passes forward into the reservoir, where it is probably mixed with a small quantity of

another secretion from the glandular walls of the latter, and then propelled with force through the

ejaculatory duct into the anterior chamber. What its peculiar function in the anterior region,

or when discharged into the surrounding medium in the extruded state of the parts, may be, can

oidy be conjectured ; but, from the elaborate structure of the tissues concerned in its economy,

its action would seem to be important. I have no observations in support of the view that this

granular fluid is poisonous. It cannot pass into a wound at any rate until the stylet is withdrawn;

ami if it really acts as a poison to animals when introduced into their tissues, it may reasonably

be supposed to affect them injuriously when discharged into the water around them. Whether

the licpiid has any influence on the secretion of the stylets in the marginal sacs, or on the central

apparatus, 1 am unable to say ; but, as already stated, a minutely granular fluid has been seen in the

former, and stylets are not unfrequent in the posterior chamber of A.pulcher. MM. de Quatrefages,

van Beneden, and others, state that the foregoing apparatus is used in attacking prey. I have

never observed the Enopla so engaged, and it may be asked,—Do the Anopla use their feeble and

unarmed structures for the same purpose? The proboscis in the Enojjla, indeed, is a somewhat

precarious aggressive weapon, for when extruded it frequently adheres to the irritating body,

and is thrown off. It is true a predatory function may be assigned with an air of probability to

the central stylet, but this cannot be done with those in the marginal sacs, for, being developed in

a free condition within almost closed cavities, they are quite useless as offensive organs.

The walls of the posterior chamber, after forming the cul-de-sac, are continued backwards in

the form of one or two long translucent muscular ribands of extreme flexibility and contractility

(4', Plate XII, fig. 4), which are attached to the proboscidian sheath, rather behind the

middle of the animal ; the fibres spreading out in a fan-shaped manner, and mingling with those

of the tube. The motions of these muscular bands is most interesting, now jerking into

numerous graceful folds or coils by a sudden contraction, like the stalk of a Vorticella, and again

shortening more graduallj-—the curves being here and there thickened hy the swelling of the

fibrilknc. They are simply muscular fasciculi, which seem to restrain the ii-regular protrusion of

the proboscis, and assist in its retraction. This muscular arrangement is also the uJtimum moriem,

showing contractions when all other signs of life have fled. In young animals the mobility of
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tlio fil)iill<E is so great tliat tlicy become broadly clavale wlicii ruptured from tlieir attacliuients

(Plate XII, fig. 10, 1^).

_/. J'firu'/ies i// f/ic s/r//c/urc 0/ ///c Proboscis.

Before reviewing the statements of previous oljservcrs with regard to the struct\ire of the

foregoing parts, a description of the peculiarities of the regions in other examples of the Enopla

may be given.

In Amphiporus pulclier the anterior region of the proboscis has a pinkish hue, and numerous

small clear globules at its commencement. The glandular papiiloc in the anterior chamber are

finer tlian in A. laclijlureus (which may be taken as the type), and their marginal globules

less distinctly marked. In transverse section (Plate XI, fig. 4) the large and somewhat

lozenge-shaped columns of the reticulated coat are connected with the outer layer (y),

while a process from the opposite angle passes inwards towards the circular fibres (c), so

as to cut the great longitudinal layer {(I) into a number of sei)arate fascicles, which, in the

fine specimen figured, amount to fourteen. When the organ is turned inside out the usually

thin external longitudinal coat is thrown into dilated segments separated by the processes

from the outer angle of each lozenge-shaped column of the reticulated layer. The mar-

ginal stylet-sacs are very large (Plate XII, fig. 6, v), and each contains, in well-developed

specimens, from five to nine stylets, a large circular globule, and a granular orange pigment-

mass, besides a fluid rich in moving granules, similar to the secretion of the long posterior

chamber. It is, however, in the apparatus of the central stylet that the greatest deviation from

the typical structure occurs. This (A, Plate XII, fig. 7) is small, elliptical rather than ovoid,

and its granules are very minute. In addition to the ordinary stylet {a) fixed to the anterior

end, another (i) projects into its substance, enclosed in a kind of sheath, the point thereof

extending forward almost to the butt of the anterior stylet. This reserve-stylet is not in all cases

fully formed, but apparently awaits the rejection of its precursor for complete development.

Its head lies in a large cavity constituted by a peculiar disposition of the fibres composing

the investment of the basal apparatus and the region behind. Instead of the usual wedge-

shaped structure, fibres radiate outwards from the sides of the organ, curve backwards, aiul

arch over a large cavity (Plate XII, fig. 0, ov) filled with a clear fluid, part of the floor

being formed by the anterior fibres of the reservoir. In certain states of contraction the

reserve-stylet is thrust backwards, so that its butt rests on tlie latter chamber, a position

quite easily attained, on account of the yielding nature of the cavity and tissues placed imme-

diately behind and around it. Streaks, due to the granular glands, are also observed passing

from the central apparatus along the arch of the fil)res. The glands themselves are distinct

enough if the specimen is not too much pressed. The great development of the cavity behind

the central apparatus might be supposed to assist in the rapid formation of the reserve-stylet, yet it

cannot be absolutely necessary for its development, since the stylet is as readily replaced in front of

the granular stnicturc in other species. The ejaculatory duct is large, and being surrounded by ii

very yielding region, is more mobile than in the typical form. The clear globules interspersed

amongst the looped fibres of the reservoir are numerous, so that under examination the cavity seems
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covered with them ; continued pressure causing them to escape into the reservoir, and pass forward

into lliecjaculatoiv duct. The curved fibres have a himinated appearance posteriorly. Circular fibres

are clearly indicated in this species by the peculiar contractions of the inner wall of the resen'oir

(Plate XII, fig. G). Thelattcrhas more translucent walls and greater mobility tlian in A. lactijloreus,

and the coats arc diminished in total l)\dk posteriorly, so that the channel of comnnmication is short.

The glands of the reservoir are large transparent structures, with clear globules in their interior,

and differ in general aspect from any hitherto observed. Those of the posterior chamber of the

orrran arc larger than in /I. lacliforcus or Telraatemuia. Occasionally several stylets lay in

the cul-da-mc of the latter division, showing that they had passed along the cjaculatory duct, or

tliat the reserve-stylets had fallen into the cavity behind, and thence made way through the

reservoir into the posterior chamber; unless we are to suppose they had been formed in the latter.

When the proboscis of this species is everted (Plate XIII, fig. 19), the central stylet projects

much less than in J. ladijlurcus. The cavity behind the central apparatus becomes elongated,

a])parcntly by the encroachment of the marginal stylet-sacs. There is no aj)preciable space at

the base of the central stylet, which (space) in A. laclijloreita forms the small umbrella (t) in this

position. The floor of the anterior chamber is less differentiated, and the spiral muscles of the

reservoir less bulky.

Dr. Johnston observes of this species, "that the structure of the stomach" (proboscis) "is like

that of its congeners, excepting in there being five or si.\ spines on each side of it, instead of

three, which is the usual number." He does not refer to the peculiar arrangement of the

central stylets, though an incomplete woodcut in one of his early papers shows that it had not

entirely cscapctl the notice of his acconii)lishcd artist. In fig. 19, Plate C, of the ' Voyages de la

Commission Scientifique du Nord, en Scandinavie,' the structure of the central apparatus of

this species is also fairly shown.

The proboscis in Aiiiphiporus spcclabilis has a faint pinkish hue. My sole specimen was

j)artially decayed before examination, but it was at once apparent that no extraordinary curved

horny comb as described by M. de Quatrefages existed in the place of the central stylet. The author,

however, does not speak with certainty on the subject, since he states that he regrets he had mis-

laid his drawing of the actual relations of this organ to the other parts. The whole structure is

essentially that characteristic of the Amphiporina:, as represented indeed by Professor Kcfcrstein.

The organ is comparatively large in Amphiporus hastatus, and the glands of the ante-

rior region coloured of a pale brownish or dull yellowish hue. The central portion of

the stylct-rcgion (Plate XXIII, fig. IS), has its basal granular apparatus very slightly con-

stricted towards the posterior third. The muscular investment of this structure presents a

pale brownish appearance by transmitted light, whereas it is usually colourless. Behind is a

cavity homologous with that found in A. pitlcher, but much less capacious. The region is

pccvdiar in having four marginal stylet-sacs, which occupy nearly the same level in the organ at

different points of the circumference, and thus the pairs are not separated from each other, as

represented by ]\I. de Quatrefages in his Polia armata (a Tetrastemma), by a considerable antero-

posterior interval. Each sac has the usual appearance and size, contains two or three perfect

stylets, some free granules, and is connected with the floor of the anterior chamber by a duct.

The external granular glands are well developed, and there are many larger globules amongst

the others, sometimes resembling a nucleus in the midst of surrounding granules. The pecidiar

elasticity of the fibres composing the longitudinal layer of the proboscis is conspicuous in specimens
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\vluc'li liavc been kept souic hours in water, and then placed under pressure. The ruptured fibres

keep jerking and twisting in a very characteristic manner, the free margin of the organ being

fringed with coils.

The anterior region of the proboscis in Amphiporm h'wciilalus is faintly pinkisli, and the

glands rather numerous and small. The basal ajjparatus of the stylet-region (Plate XXIII, fig. 19,

and woodcuts, figs. 3 and 4), is much elongated, rather wide anteriorly, so as to have a nearly

uniform diameter throughout, and rounded posteriorly. The constituent opaque-white granules

are minute, wdiile the head of the stylet is large. The muscular cavity (e) behind the floor of

the anterior chamber is small, and obscured by the external granular glands, for the latter extend

both before and behind the basal apparatus under pressure. The other parts of the organ

Fui. 4. Fig. 5.

A

Central apparatus of the stj-let-regiou Isolated atylet.

of A. bioculaius. x 220 diam. x 220 diam.

Central apparatus of the stjlet-rcgion of

Telraslemma Mobertiana. X 350 diain.

presented no noteworthy feature, except that no circular coat could be made out in the anterior

region between the greater longitudinal and the mucous coats.

In Tetrastemma melanocejiluda the proboscis is somewhat larger than in A. lactijlorem ; and

exhibits certain important differences. The stylet-region (Plate XII, fig. 8) has the marginal

sacs carried considerably forward, so that they lie quite in front of the central apparatus,

and the floor of the anterior chamber has consequently to form a deep pit to reach the spike of

the central stylet. The basal apparatus of the latter is proportionally large, w^hile its wedge-

shaped investment is comparatively meagre. The radiating or oblique fibres (near 0) which

pass outward and forward from the latter, in the usual position of the organ under pressure,

are very distinctly shown, and apparently sling the a[)paratus. The points of both central and

marginal stylets (Plate XIV, figs. S and 0) are rather blunt, and their shape on the whole

resembles that in T. Candida. The circlet of granular glands is much developed, and often renders

the subjacent parts obscure.

The remarks and figures of M. de Quatrefages relating to this species (his Polia coronola)

require amendment. He mentions that it is the only exception he has met with to the uniform

9
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arrangement of the stylet-apparatus, as, in addition to tiie forward position of the marginal

sacs, tlie central stylet and its surroundings are placed in his second (esophageal cavity,

that is, in our reservoir; and his figure bears out his description, representing, moreover, the

organ as placed at the coniniencenient of the posterior channel. The species is easily identified

by the |)osition of the marginal stylet-sacs and other peculiarities, and there is certainly no such

abuorniality of the central apparatus or alteration of ty[)e as noted and figured by this naturalist.

In Tdrastevima TtoherHance the glands of the anterior division give the organ a faint pinkish

colour. The middle region has two stylet-sacs of the usual structure, and a central apparatus

(fig. 5) which differs from the ordinary form in Tetraxlemina in being somewiiat enlarged

anteriorly. The stylets (Plate XI\', fig. 10, « and b) are short and stout, similar in shape to

those of T. melanoccphala, though decidedly smaller. Thus, while distinctions in the size and

shape of these organs are valuable, they should not be too much relied on for specific separation.

The external circlet of glands does not proceed further backwards than the posterior third of the

basal apparatus of the central stylet.

The general arrangement of the proboscis in Tetrastetiima Candida agrees with that in

A. lacHJloreus. If under examination the ejaculatory duct is placed on the left of the central

apparatus (Plate XIII, fig. 5), an explanation is obtained of the mistake into which M. Claparede

had fallen in his description of the region in Telrasfeinma varicolor (Erst, (the figure, however,

appears to me to be very like that of T. Candida). The central stylet and its apparatus have been

slightly pressed backwards, so that the radiating fibres which sling them have been brought out

distinctly, and sometimes a faint line of demarcation is seen on the right (in such a position)

—

simulating the presence of a separation ; but numerous fibres are prolonged past this, and,

moreover, a slight contraction or change of position obliterates the line, while the cun'cd or

radiating fibres are rendered more evident. On the left the only boimdary to the supposed

distinct coat around the wedge-shaped investment is the wall of the ejaculatory duct. The basal

apparatus of the central stylet in this species [T. Candida) has rather more shape than in

T. nielanocrphala, and is proportionally more elongated (Plate XIII, fig. G). 1 thought a slight

diflference could be detected between this species and T. dorsalis (Plate XIII, fig. 8, c), for the stylet

in T. Candida is generally shorter in proportion to the length of the basal structure. Consider-

able variations exist in the size of the several stylets in T. Candida, independently of the magni-

tude of the animal, a fact perhaps the less surprising when the reproduction of the tube is remem-

bered ; but the greater size is generally diagnostic when compared with the three following

species. The central and marginal stylets (Plate XIV, figs. 6 and 7) nearly agree in length. In a

developing or recently repaired central apparatus (Plate XI, fig. 13) the basal portion is thinned off

anteriorly from contraction of the parietes, and the difference in size between its stylet and one

from the marginal sac of the same animal (Plate XI, fig. 14) is marked.

The stylet-region in Tetrastemma dorsalis is closely allied to that in the former species. The

stylets, however, are on the whole more slender, and the central longer in proportion to its basal

apparatus (Plate XIII, fig. S). The same may be said of T. vermicula (Plate XIII, fig. 4).

The shape of the central apparatus in Tetrastemma Jlavida is characteristic (Plate XIII,

fig. 9, e), the stylet being more slender than in the two former species, longer in proportion to

the basal apparatus, and having the margins of the latter nearly straight. The comparatively large

size of the glands of the reservoir in Tetrastemma is well illustrated in this species, where they

form very prominent structures with granular contents, and more closely allied to those in the
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posterior clinmlnr tliiin in ,/. hictiforeus. The anatomy of tlic iiiiiscular and other tissues of the

proboscis in Tetraslemma agrees with tiiat in Amphiporm.

In Prosor/ioclimi/s Claparcilli tlic stylet-region (Pliitc XIIT, fig. 1) has the granules of the

external circlet of glands inuisually large and distinct. The basal apparatus of the central

stylet has a straight border and sharp angles posteriorly, and obtuse angles at the sides.

The pale investment of this structure is comparatively limited in liulk ; and the curved fibres

immediately behind swecj) outward and forward very distinctly.

The size of the proboscis in Ncntciies r/racilis is greatly diniinished in proportion to the bulk

and elongation of the animal, the stylet-region, indeed, being found only a sliort distance bcliind

the ganglia (Plate XII, fig. 11). The floor of the anterior chamber generally presents a bilobed

aspect under examination, and has not the massive muscular structure usually found in front of the

stylet-sacs ; but it is furnished with a somewhat opaque mobile lobulated arrangement of glands,

which, in extrusion of the organ (Plate I, fig. (i), appear as two senii-opaiiue whitish papiliai (one

on each side), the stylet-sacs being prolapsed into their interior. The central stylet does not

easily project in this condition. The stylet-region proper is somewhat opaque, on account of the

glandular nature of the walls anteriorly, and the layer of gramilar glands posteriorly. The latter

are placed far back, and in developing specimens form a granular mass on each side of the

ejaculatory duct, sometimes entirely filling up the space (at a, Plate XII, fig. 11); and consist

of a dense aggregation of minute clear granules, and coarsely lobulated glands, which are appa-

rently homologous with the granular glands of other species. The marginal stylet-sacs have

very long ducts, and each encloses from seven to ten stylets of a distinctive shape, besides

other contents. The central stylet is appended to a basal apparatus of great length, its outline

indeed resembling that of a long bone, such as the radius, the stylet being articulated to the

head, while the distal extremity is represented by the dilated posterior end of the appa-

ratus. The latter has the usual graiuilar contents, but the exterior firm investment, so charac-

teristically wedge-shaped in other species, does not proceed half-way forward, the slender anterior

portion having only a thin covering for its support. AVhile in ordinary views the stylet and aj)pa-

ratus seem straight, both have a decided curve in profile (Plate XIII, fig. 18). Just in front of

the point where the clear investment of the apparatus becomes indistinct, the ejaculatory duct opens

into the peculiarly elongated muscular cavity (f), which extends forward to the circular opening

in the floor of the anterior chamber. The channel shows a distinct inner layer of longitudinal

fibres, which, however, seem to act only in company with the external oblique series surrounding

them. The presence of this special coat demonstrates that it is not the mere doubling of the

floor of the anterior chamber which forms the cavity, as indeed certain appearances, ])rcviously

observed, had led me to suspect. The central and marginal stylets have the same shape, and

the majority agree in size. In its usual position the stylet has the form of a spear-head (Plate XI,

fig. 15), being sharp-pointed, then dilating gradually till near the posterior end, where a slight

diminution occurs, and then a marked constriction—^just in front of the somewhat small head.

If minutely examined, both central and marginal stylets show a small secondary swelling or

ring above the latter. The ejaculatory duct is comparatively large and distinct, comprising

posteriorly almost the entire region of the reservoir, a slight demarcation, liowever, marking

off the dilated extremity into a portion pertaining to the latter cavity, and another to the

division in front. The widened ])ostcrior end is covered with small glands, which arc continued

along the tube to its opening in the muscular chamber behind the floor. One peculiarity
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ill tlie elongated reservoir is the comparative thinness of the spiral fibres anteriorly, and the

thickness of the longitudinal layer, whicli seems to afford compensation for the diminished strength

of the exterior roat. This deviation from the usual structure is doubtless in connection with the

enlarged posterior end of the ejaculatory duct, and the gradual blending of the cavity of the reser-

voir into it. The mass of the spiral fibres is grouped posteriorly, and in action would seem to com-

press the reservoir, so as to throw its contents forward to the gaping aperture of the duct. On
this account also (/. e., the grouping of the looped fibres posteriorly), the channel of communication

is long. The external layers, continued from the preceding division, ])ass about half-way back-

wards over the reservoir. Another peculiarity is the presence of numerous clear cells and

granules amongst the spiral filires. Some of the cells contain nuclei ; others do not. The

glandular papillae in the interior of the reservoir are large and prominent. The very great length

of tile posterior chamber, as compared with the short anterior, is noteworthy.

M. (le Quatrefagcs seems to have devoted considerable attention to the anatomy of the fore-

going species (his Nemertes balmea). He represents the stylet-region as having the marginal sacs

rather behind the long central granular apparatus, each of the former possessing a carunculated

gland attached to its posterior end, while the latter has two longer structures of the same descrip-

tion. None of these carunculated appendages have been seen by nic, since it can scarcely be

supposed he refers to the opaque granular condition of the space (at a, Plate XII, fig. 11)

—

previously described. His account of the contents of the marginal stylet-sacs is erroneous ; for

though the ])osition of tiie stylets is of no moment, the assertion (and corresponding figure) that

each has a developing basal apparatus attached to its extremity does not rest on facts. The

outline of the stylets given by this author is inaccurate, since no constriction is represented in

front of the head, and no mention made of their cunature. The other objections to his views are

noticed elsewhere.

In Nemertes Neesii the proboscis, while apj)roaching that of N. gracilis in general size, and

the tenuity of the posterior region, is yet more closely allied to A. lactifloreus in the structure of

its comparatively short stylet-region proper (Plate XII, fig. 12). The floor of the anterior chamber

is furnisiicd with very minute glands. The marginal stylet-sacs are small and somewhat

rounded, their ducts being occasionally spindle-shaped, from evident constrictions situated

respectively at the openings into the floor of the anterior chamber and the sac itself. The stylets

are at once distinguished by their short, stout form, and peculiar markings resembling the

longitudinal streaks in polished mahogany (Plate XI, fig. 12), which are due to irregularities

or furrows on the surface. The granular basal apparatus of the central stylet (X, Plate XI,

fig. 11) is short, and has only a slight constriction in the middle, so that the lateral line, from the

apex of the spike to the base of the former, is nearly straight. The opening of the ejaculatory duct

into the cavity (t) behind the floor of the anterior chamber is wide. The reservoir is much elongated,

and it may be observed that its soft fibres, as pressed between glasses, do not appear in a spiral

series down the sides of the cavity, but in the form of a dense felt -like arrangement
;

yet, when

freed from pressiu-e, their elaborate crossings are better showai than in most species (Plate XIV,

fig. 5). In the same region the longitudinal fibres are much developed anteriorly, though they are

only well seen on stretching the parts, otherwise the felt -like arrangement of the spiral fibres

obscures them. The glands of the reser\oir are smaller and less distinct than in N. ffracilis, espe-

cially anteriorly. The channel of communication with the posterior chamber is short and wide, and

in marked contrast with the same part in the latter species. The long posterior chamber has its
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inner siivfacc tlirowii into very prominent rugae, whicli sometimes appear like large papillae

covered witli tlie clianu'tcristic glands of the cavity. Tiiesc plaits are not mere wrinkles and

folds caused by the contraction of tlic organ, liut are pn'scnt under great pressure (Plate XII,

fig. 13). The grannies of the peculiar fluid therein are also consi)icuous. It may here be men-

tioned that after prolonged confinement the integrity of the proboscis in this and other species is

affected, the stylets degenerating, and even disappearing altogether, both from the central and

marginal structures. Not only is this the case in tlic adults themselves, but under the same cir-

cumstances the more advanced young in the interior of Prosorhochnius Claparcdii undergo a

like degeneration. In a specimen of N. Neesii where this had occurred, the wave of the

molecular fluid driven forward by the contraction of the reservoir distended the muscular

cavity (t) at the front of the granidar basal apparatus (which in this instance was devoid of a

stylet) ; and as the aperture into the anterior chamber permitted only a limited discharge at a

time, the fluid rushed into the centre of the granular structure, and distended it and its wedge-

shaped setting with every impulse. The absence of proper nutriment and free aeration, for the

salt water was but rarely changed during the year, are sufficient causes for the above-mentioned

degeneration.

In Ncmerfes carcinopJiila the proboscis and its apparatus arc reduced to a minimum. The

anterior region (Plate XII, fig. 14, a) is very short, and has an almost conical outline, the base of

the cone being formed by the floor of the chamber. Its wall is proportionally thick and muscular,

and the tube has a granular aspect internally, a condition probably due to indications of papillae.

Posteriorly it terminates in the usual floor, into which, however, only one aperture leads, viz., that

of the central stylet. The stylet-region, while still retaining the ty|)e of the Enopla, differs much

from that of any other British species. Instead of the ordinary well-defined arrangement of longi-

tudinal and radiating fibres, the entire muscular structure is obscured by numerous granular or

cellulo-granular bodies (y). There is no trace of marginal stylet-saes. The central stylet is

minute, and fumished with an elongated and faintly granular basal apparatus, which is fixed in the

usual transparent muscular investment. The mobile chamber {i), into which the ejaculatory duet

opens, is in the ordinary position. Though the whole apparatus is very minute, the stylet has been

observed to be thrust forward by the contraction of the fibres of its basal investment, so that its

point projected into the anterior chamber of the proboscis. The ejaculatory duct is large, and,

from its central position in ordinary examinations, causes the stylet-region proper to appear

bifid posteriorly ; but this is due only to the greater translucency of the duet, which, for the time,

makes a separation between the dense granular masses at the sides. The region of the reservoir

is fairly developed, the wall being formed chiefly of muscular fibres having the usual spiral

arrangement, and the inner surface covered with gramilar glands. Occasionally the reservoir

contracts with force, and drives the contents forward into the ejaculatory duet and muscular

space behind the floor of the first region. The channel of the reservoir leads into a posterior

chamber of comparatively small dimensions, but having rather thick walls, and terminating

in a cul-de-sac and bulbous end a short distance behind the (esophageal apparatus of the

animal. The cavity has a cellulo-granular lining internally, and in some specimens

the terminal portion is distended by a transparent fluid containing a few compound cells

of similar aspect to those found in other species. It is kept in position by fibres from the

strong bands at the posterior part of the oesophageal region of the digestive chamber. All

^I. van Beneden states with regard to the structure of this organ is that it is very short, and
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bears an " isolated" stylet. He also represents certain lines, which indicate a sheath [cul-de-sac)

around the proboscis, a state that has not been seen in our examples.

ff.
lieview of previous Interprclaiions of the Proboscis.

The proboscis was held to be a genital organ by some authors, as Huschke, Quoy and

Gainiard, and ffirstcd; others, e. (/., Ehrenberg, Johnston, De Quatrefages, AVilliams, Busch, Leidy,

Girard, and Stimpson, maintained that it was the digestive canal ; while H. Rathke called it an

organ of touch. Some, again, have mistaken it for a parasitic worm, or a Nemertean embryo.

Amongst those who have studied its anatomy in the Enopla, M. Ant. Dugcs considered the organ

to be part of the digestive system of his Prostoma ariuutum. He observed the stylet-sacs and

their contents, which he described as six hard transparent points, disposed in two groups, while

the central apparatus consisted of a horny oblong piece of a brownish colour. He thought the

central orjian wo\ild pierce the skin of the annelids on which the animal might prey, while the

lateral points would retain them captive ; and, moreover, that such an apparatus approached the

hooks pertaining to parasitic worms, e. g., Polyatomes and Echinoslomes} He sketched rather

rudely the structure of the organ in one of his plates,' and it is evident he was acquainted with

the three regions ; moreover, a sheath for the proboscis is indicated in his drawing.

In Gainiard's ' Voyages de la Commission Scientifique du Nord, en Scandinavie,' the

anatomy of the proboscis in the Enopla is represented with considerable accuracy. Tiie papillary

lining of the organ is separated from the external layers. The central stylet, however, b placed

far back, and no special floor of the anterior chamber is formed, the apparatus being enveloped in

a broad mass of circular or transverse fibres, but the clear muscular investment is definitely

iigurcd, and tlierc are longitudinal fibres posteriorly. Over the reservoir spiral fibres are clearly

indicated, and the posterior region has at least two coats. Moreover, ducts to the marginal

stylet-sacs are shown, and though they are two instead of one in each, yet their presence is thus

early indicated. In Plate E, fig. II of this work, a single duct proceeds from each marginal

stylet-sac, and, after a short course in a direction forward and inward, it divides into two

branches, one of which communicates with the floor of the anterior chamber, and the other slants

inwards and somewhat backwards to open into the ejaculatory duct. The proboscis is also figured

in an extruded condition (Plate E, fig. 15), but the structure of the stylet-region in this position has

been cnoneously delineated. The artist represents the central granular apparatus and the stylets

througliout very fairly.

The minute anatomy of the organ given by M. de Quatrefages is somewhat inaccurate. I

have not observed that the dilatations and contractions of the channels of the reservoir (his

oesophagus) vary in the manner he refers to in different species. He describes two swellings of

this " ccsophagus," a large lozenge-shaped one at its commencement, and another corresponding

to our reservoir, these dilatations being connected by a straight channel. The former may have

1 The stylets of the Nemerteans seem to me to have as little analogy or homology with such

structures as with the " crystalliue styles " iu the stomachs of certain mollusca.

- ' Anu. des so. uat.,' l'^ ser. Zool., torn. 21, pi. ii, f. 5.
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some connection with the nioljilc iniisnilar chamber behind the stylet-aperture in the floor of the

anterior region, but his descriptions and drawings are indistinct. He aptly likens the two central

divisions (stylct-rcgion) to crystal ; but he says he required the action of hydrochloric and acetic

acids to distinguish fibres, wiiich, he observes, have a transverse direction, and he especially notes

that he could not make out any longitudinal fibres. I liave always been able to see these fibres in

the fresh and Uving specimens, without any addition to the sea-water in which they happened to

float ; and, moreover, the presence of longitudinal, spiral, and other fibres, previously described,

show how much more com|)]cx the structure is than the author imagined. He correctly reports

the absence of vibratiic cilia from this region ; but he errs by affirming that they occur in the

posterior chamber. His figures of the stylets differ from any seen by me, since they exhibit a

swelling and then a contraction in front of the head. The basal apparatus is termed the "body"

of the central stylet, and he narrates how in Nemerfes balmea [N. gracilis, Johnst.) this body has

an exterior coat composed of the same structure as the point. Nothing more than the usual firm

muscular investment is really present (see p. G7). Again, the statement that the " body" acquires

greater solidity is not borne out in fact, for the granular contents of the apparatus are homo-

geneous throughout. He speaks of a pouch containing a granular glandular substance in which

the stylet and its " body" are placed in this species, and thiidvs it probably secretes the latter

(body) ; and, though he has not seen it in Folia, he considers its existence likely. The author

has evidently fallen into confusion here, for the granular structure (or so-called " body") is fixed

in a clear investment of the firm muscular substance. He next describes and figures other two

cavities, which are said to exist at the borders of the "stylet-pouch," semi-opaque and glandular

in N. balmea, vexy transparent in Folia; and he considers that these two glandular organs secrete

a poisonous fluid, for use in offence and defence, which (fluid) is poured into the pit in front of

the stylet-region. Entomostraca, moreover, were killed instantaneously by wounds of the stylet,

an effect which could not be due to mechanical injury only, but to the presence of an active poison.

It is true he was not able to distinguish these glands or their cavities in many species, so that, if

they existed, they must have been confounded with the neighbouring tissues by reason of their

transparency. Such glands have never occurred in the British species, and the opaque granular

substance really present in N. gracilis [N. balmea, Quatref) totally differs in structure and

function from his representations. The folding downwards of the floor of the anterior chamber,

and the presence of the muscular space behind, have probably caused the mistake ; and, indeed,

it may be remarked, that the time and opportunities necessary for a correct appreciation of these

complex structures make those best acquainted \\nth them least surprised at such errors. The

two muscular bands, also, which M. de Quatrefages figures and describes as for the probable

purpose of carrying forward the stylet-apparatus, and compressing his hypothetical poison-glands,

have not been seen, and the explanation of the parts already given renders such useless. With

regard to the observations that the marginal stylet-sacs are free in N. balmea, but placed in the

thick walls of the " oesophagus" in Folia, I can only state that the type of structure is the same

in all, and that they occupy corresponding positions in the species referred to. It is probable

also that the finding of only one marginal stylct-sac in Folia quadrioculata and F. humilis was

accidental, and not by any means characteristic of such species {Tetrastemma). The remark,

that in Folia vermiculus one sac is placed on the dorsal and the other on the ventral surface, is of

no consequence when the ever-changing condition of this very mobile organ is remembered. The

author further describes the " intcstin" (our posterior chamber) as having the same coats
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entering into its composition as the anterior region, thougli, he adds, the muscular lasers are pro-

portionally thinner. As already stated, the structure of the walls of the two regions is essentially

different, just as their functions disagree. He is correct in averring that the cavity ends in a

cul-de-sac ; but wrong in saying it is ciliated, and that tlie terminal ribands are attached " a la

parol abdominale." Lastly, he is only certain of the muscularity of these ribands in Folia coronala

{Telraslcmiiia melanocephala), and he gives a curious figure (which cannot be verified in our

S|)ccimcns) of their termination as a series of arborescent fibres. This author also considered that

the marginal sacs secreted stylets for the supply of the central apparatus.

Dr. Johnston's description of the stylet-region is as f(jllows :
—

" First, we perceive on each

side a small circular spot or cavity, in each of which are three spines with their sharp points

directed outwards; beneath these there is a cup-shaped organ encircled above with a faintly

plaited membrane, and armed in the centre with a strong spine, which can be Cfjinpared to

nothing more aptly than a cobbler's awl in miniature, the part representing the handle being very

dark, and the point transparent and crystalline. This apparatus is placed within the intestine,

is visible only when this is compressed, and is, as I believe, stomachial, having some distant

analogy with the proper digestive organs of Laplysia and Bulla." His anatomy is thus

imj)crfect ; and he, moreover, held the opinion that the " intestine," as he termed the organ,

proceeded to the tip of the body and terminated in a distinct anus.

Dr. Thomas Williams observes with regard to the proboscis (his digestive tract) :
—"The

extremity of this organ is armed with several styletcd jaws, which, from their construction, seem

only designed to fix the suctorial end by perforating the alimentary object. When the proboscis

is withdrawn into the interior of the body, fitting admirably into a short oesophagus, these sharp

instruments are packed and folded upon themselves," the sides of the tubes closing round them.

The correct examination of a single extruded organ would have at once dispelled such notions.

His supposition, that the glands in the interior of this structure furnish an important secretion for

the digestive process, which secretion is exuded into the " oesophagus" (apparently, judging from

his figure, the proboscidian sheath), and thence into the great alimentary organ, rests upon no

facts. He also errs in stating that the outlet of this organ is situated not far from the cephalic

end of the body ; but his remark, that there is no open communication between the oesophageal

tube (proboscidian sheath) and the " alimentary caecum," is correct.

Dr. ^lax S. Schultze, in his account of Tetrastemma obscurum, gives no definite description

of the ending of the proboscis, and figures the central stylet as projecting freely into the cavity.

He indicates the presence of the muscular space behind, but confounds its structure with the

wedge-shaped investment of the basal apparatus, the whole forming, he remarks, a quadrangular

mass. He erroneously describes the terminal ribands as attached to the wall of the body. In his

figure he omits to notice the ducts of the marginal sacs, though he regards the latter as the

producers of the stylets for the central organ. He first indicates, however, the connection

between the developing spikes and the cleai- globules in the marginal sacs, showing that they are

sometimes seen in their interior. Finally, he has not discriminated the structure of the reservoir

and its relations to the neighbouring parts ; and, indeed, his anatomy of the organ, from

the limited nature of his observations, is somewhat imperfect. These remarks apply to his

' Beitriige,' as well as to his more recent representations in the ' Icones Zootomicae.'

M. Claparede describes, in his ' Recherches Auatomiques,' the apparatus of the central stylet in

Tetrastemma varicolor as set in a pale space of a triangular form, and he leaves the stylet-
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apparatus to hang tlicrein, apparently l>y its anterior end. He lias mistaken the translucent

wedge-shaped iiivcstmi'nt of the organ for a cavity, and the triangular muscular structure to the

exterior is imperfectly lignrcd. He correctly observed the presence of a duct to each marginal

sao ; but supposed that these pouches were for the lodgement of stylets discarded from the

central organ, and hence saw no connection between the clear gloijule and the developing

spikes therein. His representation of the muscular fibres of the stylet-region is faulty. He
discovered the presence of a licpiid containing minute granules in the reservoir, and stated that

the latter conuminicatcd with the " Trouipe" by means of an efferent canal ; but he fell into the

error of regarding the posterior chamber of the proboscis as a " muscle retracteur." His deli-

neation of the opening of the ejaculatory duct is inaccurate, from the absence of the nuiscular

cavity behind the floor of the anterior chamber. The rcscrvoii- is regarded as a poison-gland,

which scpiirts its contents along the ejacnhitory duct into the wounds inflicted by the stylet. In

his more recent ' Ueobachtungen ' he exhibits the structure of the region in Piosorhochmus

Claparedii, but gives no details of the anatomy of the muscles. The central stylet and its

apparatus are placed in the middle of a continuous and apparently homogeneous body, the wedge-

shaped envelopment of the basal organ and the; musciilar cavity in front being confounded. The

opening of the ejaculatory duct of the " poison-gland" (reservoir) has the same position as in his

previous figure, viz., at some distance from the stylet, and passing directly into the floor of the

anterior division. He now refers to the posterior chamljcr, which, he says, occupies the centre

of the muscle of the ore/an, a modified but unsatisfactory 'description. The external granular

glands are not characteristically figured.

In his anatomy of the region in Polia obseura (a Tetrastemma), M. van Beneden represents

no ducts to the marginal stylet-sacs, and no ejaculatory duct. The reservoir has a cavity in the

centre, but is likewise furnished with two hypothetical oval vesicles or spaces ; while the muscular

structure, the floor or ending of the anterior chamber, and other important points, arc absent.

The statement, that the marginal sacs contained stylets of a smaller size than the central,

and of a different form at the base, is also ambiguous. He calls the former sacs pouches of

replacement. While he asserts that the proboscis is enclosed in a separate sheath, he distinctly

adds, that its muscular retractor is attached to the skin of the animal posteriorly ; and that there

may be no misunderstanding, he repeats the statement when drawing up his conclusions, by

averring that the internal surface of the proboscis is ciliated, and that it is fixed to the bottom of

the digestive tube by a retractor muscle, like the stomach of the Bryozoa.

So far as they go. Prof. Keferstein's remarks on this region in Polia mandilla {A. ladijloreus)

are in advance of his predecessors. He does not mention, however, the minute glands on the

floor of the anterior chamber, and represents the aperture for the central stylet much too large,

so that in extrusion the muscular space (t in our figures) becomes obliterated. The invest-

ment of the granular basal apparatus is continued too far forward in his drawing. He indicates

no oblique fibres from the pit of the anterior division, is unaware of the complex

anatomy of the jjroper stylet-region, and represents the coat of the reservoir as composed

of longitudinal fil)res. The external granular glands are not distinctly described ; and

the disproportion between the central and marginal stylets is so great, that probably some slip

has occurred in their delineation. Lastly, his crenated border (external elastic coat) does not

pass the constriction between the proper stylet-region and the reservoir, whereas both this and

the longitudinal coat beneath are really continued some distance on the latter. His representa-

tion of the extruded organ is also much in need of amendment.

10
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D. BcproducHon of the Proboscis.

This has been observed in various species. In a specimen of Tdrastemma melanocephala,

from wliicli, three days before, tlic proboscis had been removed, there existed a pale conical

papilla, wliicii projected a siiort distance behind the ganglionic commissures. Two days after

considerable progress has been made, and the organ proceeds backwards as a slender rod—tapered

posteriorly (Plate XIII, fig. 2, a). There is a distinct exterior coat from one end to the other,

and an inner—terminating at the commencement of the posterior narrow portion. The former has

a crcnatcd edge in contraction. The organ gradually increases in size and complexity, but con-

tinues quite free posteriorly for a considerable time, until, indeed, the stylets are well developed.

At a further stage (Plate XIII, fig. 3), the walls are defined almost as in the complete structure,

but of course arc much more delicate and plastic ; and the extreme contractility and elasticity of

the entire organ are most interesting, and raise a doubt as to the identity of the muscular fibres

with those of the higher invertebrates, since they so much surpass them in mobility. The floor of

the anterior chamber ends in the usual pit, which is dilated on account of the shortening of the

organ. The walls of the muscular cavity behind the floor of the anterior region are not well

dcHncd, though the space itself is large, and contains a granular fluid. There is no central

stylet, and the basal apparatus is represented by a somewhat triangular group of the usual granules,

round which the radiating fibres are placed. The wedge-shaped investment within the latter

(fibres) is mobile and translucent. A somewhat indistinct streak (/) in the median line indicates

the canal for the central stylet, and now and then this is bulged by projected fluid. The marginal

stylet-sacs, from the expansion of the chamber in this instance, seem to be carried backwards, but

in reality they have their distinctive position. Each contains a stylet or two, a few granules, and

a clear globule.

The reservoir at this stage has assumed its characteristic shape, though the glands are

barely visible. The contraction of the anterior and posterior chambers has annihilated

the usual prominent appearance of this part, and the last has encroached very much on the cavity

posteriorly. The glands are formed in the posterior chamber, though their contents are not

elaborated, and the cavity terminates in the usual cul-de-sac. A few rounded papillae at the

termination indicate the early condition of the muscular riband. It is clear that at .some time

or other the latter becomes attached to the wall of the proboscidian sheath, and that, too, in a

definite manner, since no great deviation in a series of specimens is met with.

In the developing organ of K. gracilis (Plate XIII, fig. 17) a very good analysis of the

somewhat complicated structure is obtained, so that doubtful anatomical points are cleared up

satisfactorily. The apparatus at the base of the central stylet is sometimes composed of

granules in rounded masses ; and they are all grouped posteriorly at an early stage, thus

presenting a similar form to that seen in other species which have short structures in the

complete state. It is curious to witness the accuracy with which the stylets are reproduced in

this and other species. There is never any confusion, but each invariably develops them of their

respective sizes and ciu-ves as infallibly as if they had been struck out of the same mould. Yet

these bodies are not in any way organically connected with the tissues of the proboscis, but only

spring from a secretion poured into the marginal sacs, or from the central apparatus. In the

concentric arrangement of theii- constituent substance, and some other particulars, these spicula
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nrc analogous to tliosc of tlie sponges, whose microscopic anatomy has been so excellently inves-

tigated hy Dr. Bovvcrliank. Indeed, tlic morphology of tiic stylets in the Enophi offers

elements for deeper reflection tlian even liie hooks and l)ristles of the higher annelids, which arc

often so diagnostic of genus and species.

Besides the developing organ the proboscidian chamber contains (unless in cases where it

has been violently expelled) tiic rejected proboscis ; and it is an interesting sight to observe a

fully-developed structure floating freely in the chamber, and still endowed with contractile power,

while the new proboscis has advanced to the stage of the advent of stylets. The discarded organ

soon becomes opaque, appearing reddish by transmitted light, and the stylets leave their positions.

As there is no mode of exit after the new proboscis has begun to develop, the aborted one can

only (not to speak of rupture) be removed by disintegration and absorption ; and hence in the

jiroboscidian chambers of such animals there is a vast increase of cells, granules, and granular

dehris.

C. Digestive System.

a. The Mouth.

Dr. Max Schultze, almost alone amongst foreign authors, seems to have noticed the true posi-

tion of the mouth in his Tetraslemma ohscumw. It forms a slit on the ventral surface immediately

behind the aperture for the proboscis (Plate III, fig. 8, lo ; and Plate XIV, fig. 11, w). The two

openings are especially distinct in Aiiiphlporm haslafun and Prosorhochmus Claparcdii. In

animals which have been subjected to chloroform, the oesophageal apparatus is occasionally pro-

lapsed through the mouth under pressure. The observations on this point have been often

repeated, out of deference to the distinguished continental authors who hold different views, but

I have never seen any deviation, and it is hard lor the oral aperture to exist in tiie free portion of

the oesophageal ajjparatus behind the ganglia. There is thus a marked distinction between the

Enopla and the Anopla, the mouth in the first group opening quite in front of the ganglia, while

in the other it is situated considerably behind the ganglia.

b. €Esophagus.

Though no transverse muscular plate, as described by M. de Quatrefages, occurs at the

anterior part of the body of the worm, yet there exists a very distinct and comparatively large

ciliated oesophageal chamber. The figures of the supposed transverse j)late, indeed, given by the

French author, show a degree of doubt, since in one drawing both wavy and longitudinal

fibres are represented, while in another there are only transverse fibres. The wavy and longi-

tudinal lines no doubt owe tlicir presence to those actually existing in the oesophagus. Dr.

Johnston indicates this structure in a figure of T. mdanoccphala, and he refers to it under

A. pulcher thus :

—
" Immediately under the hearts " (ganglia) " we observe a large, somewhat

muscular viscus, apparently hollow, and lying in the course of the intestine, but seemingly

unconnected with it. Of its office and nature I can form no opinion ; but I may remark, that in

all the species a greater duskiness in its site shows that a similar organ exists in all." Pro-
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fcssor Keferstein's notice of the organ in (Erdedia pallida is very brief ; and he has abstained

from figuring its relations, though affirming that its opening (constituting the mouth) is on the

ventral surface behind the ganglia, as in the Anopla. M. van Bencden, wliile indicating an

outline of the structure in PoUa capitata, makes no reference thereto in his descriptions. The

same omission is made by M. Claparede in regard to his figure of Prosorhochmus Claparedii.

In all the Enopla the a-sophageal organ is easily observed (Plate XIV, fig. 1,^) as an elongated

structure, occasionally tinted of a pale reddish brown colour, slightly narrowed posteriorly, and

usually thrown into various longitudinal wrinkles. It diminishes somewhat abruptly behind the

ganglionic commissures, and passes forward beneath the inferior one to the oral aperture at the

ventral border. The narrow anterior channel for the proboscis lies close above the oesophagus

towards the anterior part of the snout (Plate X, fig. 3). The two tubes become more

evidently separated in most sections just in front of the ganglia, and the interposition of

the broad inferior commissure soon renders the distinction more apparent (Plate XV, fig. 1)

;

thereafter they have the tunnel of the proboscis as a party-wall, together with that portion of the

extra-proboscidian region in which the median blood-vessel is situated. The cjcsophagus, more-

over, occupies a sj)ecial chamber, bounded by a series of well-marked fibres (Plate XI, fig. 2, k),

which pass downwards from the upper wall by the side of the proboscidian sheath, and unite in

the median line below it. The anterior narrow portion is translucent, and close behind the com-

missure a wrinkled arrangement is often seen, which is followed by the more opaque portion with

its deep longitudinal rugtc. The former appearance is very similar to that which is caused by tying

the mouth of a leather bag, and is due to the glandular folds and constriction of the organ in front.

The pale division behind the ganglia shows active ciliary motion, but there is no trace of an aperture;

indeed, the great and peculiar stretching of this pale portion, as it is dragged backwards from the

region in front of the ganglia, at once demonstrates the fallacy of supposing it connected with any

post-gangiionic aperture. The wall of the organ evidently contains some contractile circular

fibres, which cause it to dimple inwards here and there during its motions ; and in anterior trans-

verse sections the ends of longitudinal muscular fibres are distinctly shown, though they are

finer than those of the proboscis. Posteriorly the ccsophagus opens into the alimentary cavity;

but the communication is not actually seen in ordinary views, and I have not been able to observe

the animals feeding.

The wall increases in thickness after passing the narrow portion in front, and again slightly

diminishes posteriorly. In transverse sections of specimens hardened in spirit and mounted in

chloride of calcium the structure has a streaked and fibrillated aspect (Plate XIV, fig. 12), being

marked by a series of vertical striae, and minutely granular, an appearance due to the position of

the glandular follicles with respect to the inner surface, and the change caused by the preparation.

It will also be noticed that in these sections the structure is thrown into numerous characteristic

longitudinal folds. In the living example the inner edge of the organ (Plate XIII, fig. 20, a) has

a somewhat translucent and well-defined border, garnished with moderately long and most

vigorous cilia ; indeed, the latter and the wall retain their irritability a considerable time after

the death and partial decay of the animal, just as Darwin and Duges observed in the proboscis

of Planaria. The inner surface in the fresh specimen is always thrown into numerous wrinkles,

and crossed by pale streaks—the ciliated edges of the folds [b). The entire structure is studded

internally with a series of granular glands or follicles, which taper towards the free ciliated edge

of the rugae, and numerous brownish pigment-granules.
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In A. piilclier the granular glaiuls of the ocsopliagiis are distinct and large ; and in T. niela'

voccp/iaht tlic organ is curiously narrowed jjosterioriy. In Nemcrtcs carci/iophila it is sliort,

nearly globular under moderate pressure, and presents a very distinct terminal aperture. It is

also conspicuously tied in this species by strong transverse bands posteiiorly.

This ciliated glandular (esophageal region is physiologically and honiologically an organ of

great interest. It is peculiar to the I'hioplii in the condition just described, since what is shown

here in the complete form is only indicated in the Ano|)la by the turning inwards of the margins

at the junction of the two regions of the alimentary canal. The gramdar glands and cells which

coat the latter in Amphiporm arise on the sides considerably in front of the posterior end of the

oesophageal division (Plate XIV, fig. 1), being collected in transverse section (Plate XI, fig. 3)

chiefly on the ventral surface of the organ. The first (oesophageal) region, besides, occupies a

special space in which it rolls. Its rich ciliation, and the somewhat indistinct ciliary movements

seen in the posterior division of the alimentary system, are points of importance when contrasted

with the arrangement in the Anopla, and show that from structure to structure essential dif-

ferences between the groups meet the inquirer at every step.

c. The Digestive Cavity Proper.

After explaining the hypothetical transverse diaphragm, to which I have already alluded,

M. de Quatrefages proceeds to observe—" Le reste de la cavite generale occupe tout le corps

proprement dit ; mais les cloisons verticales auxquelles sent suspendus les organes generateurs le

partagent en trois chambres distinctes, I'une mediane, qui rcnfenne le tube digestif dans ime

portion de son entendue ; les deux autrcs laterales, dans Icquelles flottent les ovaires ou les

testicles, et qui ii I'epoque de la reproduction se remplisscnt d'ceufs ou de zoospermes." In his

figures the scalloped shaded portion, which he terms " ovaires ou testicles," is, as Professor

Keferstein pointed out, the glandidar wall of the digestive cavity. Thus the very same organ

is made in the one case ovary, and its gland-cells developing ova, and in the other respectively

testicle and sperm-cells. Dr. Johnston recognized the structure as " a close series of vesicles or

cells, formed in the true Nemertes, apparently by the folds of a membrane." The caeca, he adds,

are always full of some opaque matter, which varies " in intensity at least according to the nature

of the animal's food." He thought the structure was connected with the digestive system,

though not in communication with the proboscis (his alimentary organ). Dr. T. Williams

had also an inexact idea of this cavity, for he speaks of it as a great spongy mass, or " great

alimentary caecum," which commences anteriorly immediately behind the hearts (ganglia), under

the character of a CECcal end, and as " a perfectly closed sac, containing a milky fluid." The

walls of this cavity, he states, act upon the exuded food, after its passage through the coats of

the " oesophagus." He is correct in denying the ovarian character of the organ, and in showing

that the so-called ova consist only of oil-globules. Dr. Max Schidtze described it as a straight

canal in Tctrastcmma ohscunm, ciliated on its inner surface, and opening anteriorly and pos-

teriorly ; he also figures its cells—altered by extrusion into the water.

The digestive cavity in the Enopla is a somewhat moniliform or pinnate canal, in so far as

its surface is increased by the numerous diverticula, which are best observed on the ventral

surface. It appears under pressure in Tetrastemma (Plate XIV, fig. 1) as a lobulated glandular
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organ, usually of a jjalc flesh or slightly pinkish hue, extending almost from the ganglia

to the tip of the tail, and forming (in the individuals in whieh tlie reproductive elements arc

not developed) a lining to the body-wall, except where interrupted by the proboscidian sheath.

In the ripe animal, however, the gradual enlargement of the ovaries or sperm-sacs pushes in the

yielding 07"gan, so tliat it occupies a more median position, and has its ventral portion increased

in bulk. It is also well to bear in mind that the body of the adult worm is only rounded in con-

traction, and partly so when the ova or spermatozoa are mature, but at other times it is flattened,

and very mobile; thus, what is space in the transverse section is often obliterated in the living

animal by tlic collajjsing and contraction of the yielding tissues in the neigiibourhood.

Anteriorly the only opening leading into this chamber is that of the end of the rugose

oesophagus
;
posteriorly it terminates in an anal pore, which is less easily seen than in Liiiem,

from tlie absence of the strongly ciliated internal streak. In intimate structure the walls of this

cavity resemble the anterior or ocsopiiagcal portion, only the gland-cells are larger and more

7niinerous, and the fatty elements in greater abundance, so that, although the type of structure

remains, there are considerable differences in microscopic appearances. I was for some time in

doubt about the ciliation of tiiis chamber in AmphiponiH, since I have seldom been able to see

cilia satisfactorily in the uninjured A. ladijlorem, though in the latter, N. Neesii, Tvlrwttemma,

and especially Nemerles carcinophUa, peculiar motions of the cells were apparent. When a

specimen is kept some time under pressure, moving granules are observed at particular

points ; these continue to increase in number, and sometimes a few cells accompany them, the

groups gradually enlarging and revolving with great velocity. Such motions are doubtless due to

the eilialion of tiie chamber. On making a transverse section of the living animal {^A.lactifloreus),

the inner margin of the digestive cavity causes motion in the surrounding particles, but the cilia

are indistinct, and the appearances very different from the richly ciliated tube of Lineus, or its

cesophagcal portion anteriorly. It is thus much more feebly ciliated than the others.

In tlie walls of this complex cavity are a vast series of gland-cells, which, with M. van

Beneden, I consider have some analogy with the liver of the higher fofms, notwithstanding

the adverse opinion of Prof. Keferstein, who, however, probably refers more particularly to

the Anopla. The cells (Plate XX, figs. 7 and S) have an average diameter of g'^^ of an inch,

and consist of a delicate membrane containing a number of granular fatty bodies. After

extrusion from a living specimen into salt water, a remarkable movement, which the observer

is apt to attribute to cilia, occasionally ensues in the contents before breaking up. The contained

bodies jerk about within the cell, and soon a number of very minute granules appear, having

burst from the former, in which their presence is indicated by obscure markings. The peculiar

motions would seem to be due, as usual, to the action of the water, and ultimately the minute

structures are all set free. The various appearances of the contents of the cells are shown

in Plate XX, fig. 9, some being granular, others presenting faint concentric lines like starch-

corpuscles (though probably fatty), while three oil-globules are indicated on the right. The deep

port-wine oil-globule is somewhat sparingly scattered throughout the wall of the tract, the

yellowish-red being abundant, and the pale globule still more plentiful. These cells have a

similar structure in Tetrasiemma (Plate XIV, fig. 13), and often escape under pressure posteriorly.

The quantity of deep yellow oil in this organ in T. Candida is unusually great. The glandular

structure just mentioned undergoes partial absorption at the period of reproductive activity, so that

after the deposition of the ova the animal is much flattened ; but by-and-by it regains plumpness.
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(uul ofd'ii iissiuiu's a grcyisli line, apparently fniin the increased {levelopment of tliis tissue, wliich

is exuded as a pale, salinon-coloured, seiui-fluid substance on rupture of the body-wall. In

N. f/racilis (I'latc XIV, fig. 3) the posterior division of the digestive system, viewed from the

ventral surface, has a somewhat regularly raniilied arrangement, aiul this is especially evident

some time after spawning, when the aniiuiil has regained its condition. The colour of the

region is deep green by transmitted light, whereas the oesophageal division is brownish. The

pinnae in ./. pulcher form simple tapcritig papilla) under pressure. In Nemcrfon carcinophila

the cavity is greatly developed, both as regards the rest of the body and its individual structures;

and it also presents a firmer and more consistent aspect than usual on transverse section. The

absence of the proboscidian sheath and its contents leaves the central space almost entirely at its

disposal.

Microscopically, the alimentary cavity has, on the whole, less of the regular and firm

glandular appearance of the same structure in the Anopla, but is more friable and cellular. Its

analogy with that of the higher annelids is also borne out ; for although the biliary matter is not

arranged as a distinct organ exterior to the alimentary, it is incorporated therewith, and probably

lias a similar function. The fluid, however, which bathes the liver in the higher forms (if \vc

suppose that in.side the sheath for the proboscis to be the homologue of the former), is here

separated by the muscular walls of its special tube ; thus those who imagine, like Mr.

Lankestcr, that the so-called biliary tissue in Chmtogader and others has some connection with

the production of the corpuscles of the perivisceral fluid, find here a fact of interest. I, however,

do not see the advantage or necessity of deviating from the very generally applied law, viz. that

the fluid itself produces its corpuscles. The large size of the proboscis in the Enopla renders

the digestive system very obscure from the dorsal aspect, and it is only when the ventral surface

is upturned that a correct knowledge of its relations is obtained. No food has been found in

the alimentary cavities of those examined.

7. Vascular System.

The circulatory system is composed of three great longitudinal trunks—one central and two

lateral—besides the cephalic arch and anastomotic vessels. Commencing witii the central

trunk posteriorly (Plate XV, fig. 3, p) in Amphiponis, it is found that the vessel, which in this

region is about twice the diameter of the lateral, arises from the point of junction of the last-

mentioned, just within the posterior border of the worm. It travels forward beneath the

proboscidian chamber in an undulated manner—as usually seen—to the region behind the

ganglionic commissures, where it bifurcates {(j), a branch passing to either side to join the lateral

trunk (;•). which bends inwards to meet it. From this point of junction also a single vascular

arch (cephalic) proceeds forward into the tissues of the snout (/, same figia-e, and in Plate X,

fig. 2, the latter showing the vessels in transverse section), the pillai-s of the arch thus meeting

the lateral and anastomotic vessels of each side. From the same point of union each lateral

trunk passes backwards luulcr the nerve-cord to the tail, where it meets its fellow of the opposite

side, and gives origin to the single central vessel with which the circuit conuuenced. The lateral

trunks appear to diminish slightly posteriorly. The median vessel does not actually touch the

wall of the proboscidian sheath, though transverse sections usually show a close apposition, but is
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situated in a layer of transparent elastic tissue intervening between this organ and the digestive

tract. At the ganglionic region the vessels which go to form the cephalic arch pass below the

coniniissuns, and unite in front beneath the channel of the snout. In N. Nenmi there are three

main lonf^ihuliniil trunks as in A. laclijloreus ; but it can be observed that the lateral communi-

cate with the central, as in Lineua, by transverse branches, which, however, are proportionally

smaller. AVhether such anastomoses occur in the pale Amphiporince is thus an open question

;

but they are distinct enough in this species. Two lateral trunks only could be discovered in

Ncmertes carcinophila (i'latc XIV, fig. 1, r), which unite by a very short loop just in front of

the commissures. This arch (/) is distinguished from the ordinary arrangement by its not

extending forward into the tissues of the snout. The lateral vessels are not so clear or well

defined as in A. lacfiforeim and Tvfranfevima, and possess internal transverse bands or partial

septa in front ; while tiic fluid circulating therein has a few clear granules, as in N. Neesii

and others. The contractions in the lateral trunks are very vigorous, and even a minute central

vessel could not have been passed over if a trace of such had existed.

The course of the circulation, so far as observed, is as follows :—Posteriorly a gentle

contraction from behind forward drives the contained fluid along the great central vessel to the

front, where it is forced through the anastomotic into the lateral vessels and the cephalic

arch. Each lateral trunk swells with the wave, and the fluid then proceeds to the posterior

end to enter the median, as before-mentioned. In addition to the stream poured into the lateral

trunks, another passes into the cephalic arch by the vessel on each side, and the counter-currents

must meet and commingle, returning again diu'ing the diastole of the central vessel. I have not

made out any branches in the British species except in N. Neesii ; but this is a somewhat

difficult task, on account of the transparency of the vascular medium and channels.

In many species the fluid contained in these vessels is transparent and homogeneous. M. de

Quatrefagcs, however, found corpuscles in his Polia bembix, Professor Keferstein small oval discs

in the reddish blood of his Borlasia splendida {Ainphiponis spectabilis, Quatref), and I have seen

in N. Neesii minute granular corpuscles, but both they and the fluid are colourless. Minute

colourless globules also occur in the blood of A. pulcher.

The ideas of M. Duges with regard to the circulation in these animals were rather indistinct,

though he discovered certain vessels. In his figure he represents a median and no less than

three lateral trunks on each side, and he further joined the ganglia to this system under the

character of pellucid pouches communicating with the arcade (cephalic arch). The latter he

tnuisfornied into a complex series of vessels, which need not be particularly described. lie thus

confounded the nervous and circulatory systems. The first point to be noticed in the descriptions

of M. de Quatrefages is the statement, that the lateral trunks pass through the cephalic

diaphragm—a structm-e which has not been seen. He is slightly in error also when he states

that the median vessel lies immediately under the subcutaneous muscles. The arrangement

shown in his two sections of Borlasia anglice cannot apply to this group. I have not been able

to verify the elaborate curves which this author gives each anastomotic division of the central

vessel anteriorly, and which may be described as first forming a loop behind the ganglion, with

its curve directed outwards, and a second inversely curved round the anterior border—in its

passage to join the lateral, which is scarcely bent inwards at all, but occupies a space where

no vessel occurs in the British forms. The mere shortening of the anastomotic will not

retrieve this anatomical error. The cephalic arch is also placed otherwise than "immediatement
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audessous des couches sous-cutances," as already described (Plate X, fig. 3). He mentions the

presence of distinct walls to these vessels, which, however, lie learned from Borlasia ant/lia>,

and in this I concur (Plate X, tigs. 2 and 3). The walls are liighly contractile, and in the

latter figure the vessels have been cut just before they complete the cephalic arch ; they are

observed to be surrounded by a ring of finely granular texture. M. de Quatrefages likewise

states, that though fixed in front the vessels are elsewhere free, and only coiuiected here and there

to the body-wall by ligamentous l)ridlcs ; and in one of his plates lie figures the ova between the

lateral vessels and the wall of the body. All our transverse sections show that such could hardly

occiu', for the vessels occupy a secure position beneath the nerve-trunks ; and while the ovaries or

sperm-sacs sometimes press the vessels downwards towards the ventral surface, and increase the

distance between them and the nerve-trunks, they never actually intervene between the latter and

the body-wall in the perfect worm. This author appears to hold similar opinions still, since he

reproduces several of his former figures in his recent 'Anneles.'

Many of the older naturalists confounded the ganglia with hearts, such as Ehrenberg, Schultze,

Huschkc, Dclle Chinjc, Duges, Qilrsted, and more recently our countrymen, Drs. Williams and

Johnston. The latter mentions that the only blood-vessel he has seen is one " winding down the

middle, along the surface of the alimentary canal," but he can neither trace its origin nor termina-

tion. Dr. Max Schultze, at first, seems to have mistaken the edge of the proboscidian sheath under

pressure for the circulatory system, which he figures as two long straight trunks on each side of

the digestive tract. The true blood-vessels he describes as pertaining to the water-vascular system,

but shows neither beginning nor ending, though numerous large branches are represented as issuing

from tlicni throughout their course. In a subsequent publication he endeavoured to reconcile his

early views with more modern, but fell into considerable confusion. Professor Keferstein does not

disting\iisli with sufficient clearness the different blood-systems of the Enopla and the Anopla;

and, indeed, applies the definition of the former to the latter; but so far as they go his descriptions

and representations of the arrangement in this group are good. He, moreover, shows an

elaborate series of minute transverse anastomosing vessels in his Borlasia splendida, the structure of

which therefore differs from that usually exhibited by the British Enopla. M. Claparede, though his

publication is more recent, is less correct than the latter author, for he figures the dorsal vessel

coursing above the ganglionic commissures before giving ofl" the anastomotic to join the lateral, and

thus a somewhat stiff square is formed in the cephalic region, while the lateral vessels have to pass

to the outside and front of the ganglia before meeting the anastomotic. The vessel appears also

to be placed on the dorsum of the proboscis.

8. Nkrvous System.

a. Ga»fflia.

In the living animal two carmine, pinkish, or reddish colorations are observed on the snout,

some distance behind the tip : tiiese mark the position of the cephalic ganglia or nervous centres

in most of the Enopla. As previously mentioned, not a few authors, misled by their colour,

])ronounccd them to be hearts. Under a lens they are sonunvhat pyriform, ami each consists

of two divisions—a superior, shaped somewhat like an almond, and an inferior, continuous with

the great nerve-trunks. The superior lobe is connected with its fellow of the opposite side liy the

11



82 ANATOMY OF THE EXOPLA.

large or superior commissure (Plate XI, fig. 1,/), which passes over the proboscis. In ordinary

circumstances this coinniissiire is less than lialf as broad as the inferior, but it is considerably

k>ngcr. It forms a simple ril)bon of transverse fibres, some of which, after diverging, turn

slightly forward, but the majority pass obli(juely backwards to the pale central part of the lobe.

The only remark made by M. de Quatrefages with regard to its physiology is that it removes

the somewhat surprising condition of having a brain composed of two lateral masses, and

only one commissure. This band, however, seems of more interest, since during the enormous

distension wliicli takes place in the extrusion of the proboscis, it is the superior commissure

which is stretched to an extreme degree of tenuity. The organ, passing through a complete

ring of nervous texture, must force this outwards in every direction during extrusion, and espe-

cially sii|)eriorly, the inferior commissure, indeed, being oidy slightly aflfected. Nearly half the

circumference of the proboscis piojetts above the level of the ganglion (Plate X, fig. &), and the

superior commissure must be correspondingly elongated ; hence we have an interesting example

of the elasticity of a nervous band. The inferior commissure consists of a thick ma.ss of

fibres, the majority of which sweep backwards to form the lateral nerve-trunks ; thus it becomes

a conunissure between these cords. A few of the anterior fibres are connected with the central

region of the former division of the ganglion.

Carefully niiuic transverse sections show how incomplete is the impression conveyed by the

examination of the parts in a compressed though living animal. Instead of forming a flattened

organ, whose greatest diameter is across the jilane of the body, each ganglion has its long

dianuter nearly perpendicular to the latter (I'late X, fig. S, and Plate XI, fig. 1). The nen'e-

cells do not appear to be confined to the superior portion, but occur in the inferior also (Plate XV,

fig. 4), on each side of the origin of the great nerve-trunks. In the flesh specimen the sheath of

the ganglion is moderately resistant ; for under pressure the cells from the interior do not

pass readily through, but escape by travelling along a portion of the great lateral trunk, and out

at its torn end, or by other branches, such as the superior and inferior commissures and

the anterior nerves, or through accidental punctures. The nerve-cells have a yellowish tinge,

are minutely granular (Plate XV, fig. 0), and rapidly alter their appearance after escape into the

water. JMany contain a large reddish granule or granules, to which the colour of the organ is

partly due ; but I cannot say all the numerous pigment-gran\des are so located, though they

may have been. In the fresh, as well as in the prepared condition (Plate X, fig. 8), the entire

ganglion is dotted with minute pigment-specks and granules, which are also continued along the

great nerve-trunk for a considerable distance. The superior commissure is faintly tinged with

colouring matter, the inferior more so ; both are paler than the masses of the ganglia. The

hue of the ganglia is not destroyed by sulphuric ether, but is rendered pale by acetic acid.

The distinction between the superior and inferior lobes is sometimes clearly shown in oblique

sections, which give, on the same side, a portion of the superior lobe, as well as the origin of the

nerve-trunk (Plate XV, fig. 1).

In the elongated species, such as N. gracilis (Plate V, fig. 4) and N. Neesii (Plate XV,

fig. 5), the ganglia are not correspondingly lengthened, but are somewhat rounded. They are

also rounded in A. jnilcher (Plate XV, fig. i) and A. sjjectabiUs. In Tetrasfemma melanoccphala

(Plate XIV, fig. 2) the arrangement is very similar to that in^. lacfiforeus. lu T.fluvida, how-

ever, the inferior commissure is rather shorter and broader (Plate XIV, fig. 14), and the lobes

more elongated. This is also the case in Prosorhochmus.
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The ganglia, according to M. do Quatrefagcs, arc suiToiiiidid l)y a shcatli forining <i sort of

dura niattr, at least in a large Borlasia {aiigliee'i), for he could see none in the smaller species.

Ill tlic Kiiopln the imiscuiar and other structures of the head form a somewhat condensed capsule

round the ganglia, independently of the delicate sheath proper of the nervous matter. The lon-

gitudinal fibres of the former, indeed, constitute ])o\verfiil hands hetwecn the ganglia and the

iiimr mu>^cuiar lawyer of the body-wall. This author also lueiitions the occurrence of ventricles in

the intciior of the ganglia, and figures them m Folia berea ; such have not appeared in any

l?ritisli form, though under pressure colleetinns of fatty matter closely resemble his drawing. I

have never been able to see so many branches proceeding from the anterior ijorders of the

ganglia (as he shows) to the eyes, cephalic fosste, " mouth," and other tissues, in addition to the

great trunks and other branches posteriorly. The arrangement in the British Enopla (Plate XV,

fig. 1) is as follows :—Three very distinct branches occur on each side of the superior lobe

anteriorly (two about ecpial in size) ; a third, much smaller, to the outer side ; and, lastlv,

traces of a fourth branch. The outline of the ganglion, throughout the rest of its extent, is quite

smooth. \'ari(Mis branches from these trunks proceed in the direction of the eyes; i)iit the

nature of the cephalic tissues renders it very difficult to trace such an object as a pale nerve-

twig with certainty. Dr. Max Schultze gives a tolerably correct view of the ganglia and

nerves in Tetradcmma ohscurnm ; no branches, however, occur on the trunks in his figure.

This author, in a subsequent publication, founded one of the chief distinctions of his Enopla and

Anopla on the structure of the ganglia. E. Graeffe, again, in his remarks on a Tetrademma

from Nice, states that he found a small cluster of otolite-capsulcs between the eyes, each caj)sule

containing a crowd of minute otolites. Professor Keferstein figures only two branches proceeding

from the anterior part of each superior lobe to the eyes in his Borlasia splendida {A. spectabilis,

De Quatrefagcs) ; but he represents a kind of meshwork, formed by three or four trunks, between

the side of the lobe and the cephalic sac, and a pair of nerves from the inferior commissure to the

proboscis. I have not made out the latter in the British specimens. lie also describes the

occurrence of an otolite or two in the middle of the ganglion of a young (Ersfcdia pallida. The

latter condition has been delineated by M. Claparede, the otolite-capsule in each case being situated

in the centre of the organ, and consisting of a cell-wall containing three spherical granides. The

same author figures the proboscis passing beneath the great or inferior nervous conunissure,

with the central blood-vessel above both.

b. Great Lateral Nerve-Trunks.

These [>/) spring from the inferior lobes of the cephalic ganglia, pass backwards within the

inner (longitudinal) nuiscular layer of the body-wall to the jiosterior end of the wonn, where they

terminate near the tip. They are surrounded by a coat of the usual delicate fibrous stroma of

the parts, and are often tinted of a reddish hue at their commencement. The branches given off

by these trunks are generally pale and indistinct, but by the use of dilute acetic acid in .7.

lacliJlorcHs, and in others without such aid, they can be satisfactorily observed. They- are easily

seen, for instance, in A. pulcher, the reddish colour which tinges them at their coinmencement

shining through the translucent integuments. An elaborate plexus of branches from the lateral

trunks has also been noticed in this species (Plate XVI, fig. 3). In the same form, and in

N. Nccsii, there remains, even after continued pressure, a peculiar narrowing of the great trunks
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iinraediatcly behind tlic ganglia, whicli, if not an original condition, may be due either

to comparative immunity from pressure, or a tougher investment. In transverse section the

nerves present a delicately granular appearance, from the ends of the fibres. No one who has

seized on such specimens as N. gracUiii in semi-contraction (though unwrinkled), and drawn

them out to treble the length and ujjwards, can doubt the peculiar elasticity pertaining to the

lateral nerves in these animals. According to Dugcs, indeed, Darwin thought nervous substance

was contractile.

The nerve-trunks are placed by .M. de Quatrefages "between the external longitudinal and

internal transvcr.se muscular librcs " of tiic body-wall ; a position which may in some respects

apply to the Anopla, but is inapplicable to the present group. Frey and Leuckart mention that

tlie lateral nerves lie inside the muscular coats ; but while indicating the different arrange-

ments of the " brain" in Tclraxti-mnia and liorlosia, they do not explain the distinction in regard

to tile position of the nerve-trunks in these genera.

9. Eye-Specks.

The eye-specks are situated beneath the superficial muscular coat ; thus, in many spirit-

preparations none are visible until the dermal layers are removed. In most examples they

consist of simple masses of black pigment. So far as has been seen, only four British Enopla,

viz., A. pulclicr, A. speclabilis, the Zetlandic variety of Tefrastemma Candida, and Prosorlioclnnui

Claparedii, show a special arrangement in their eye-specks, and even in those it is of a very

elementary character. In the former the jiigmcnt in each eye-speck is grouped into a globular

mass with a smooth outline, and in the living animal under examination there is frequently a clear

patch in the centre (Plate XIV, fig. 1.")); but, though the mass retains its well-defined outline

after the removal of the pigment by caustic potash, no capsule could be made out as a separate

structure. The brownish Zetlandic variety of Telrastemma Candida, again, has the anterior pair

of eyes considerably larger than the posterior, the former, moreover, often presenting a crescentic

margin in front. The pigment-grains are arranged in the same manner in both, but the outline

of the posterior pair is more irregular and less finished than that of the anterior. Each of the

latter has a somewhat pale space in front of the crescentic margin, so that the eye appears

to be furnished with a capsule or lens, but I have not been able to demonstrate either,

and conclude that it is a pallor due to the greater translucency of the tissues in front

of or over the pigment. Such, doubtless, may indicate a step in the formation of a lens. A
clear globule has been seen in connection with the anterior eyes of Prosorhochmus Claparedii, but

it may have been a simple cutaneous structure.

In ?i. gracilis and others, a few of the eye-specks are frequently connected together by

bridges of the pigmentary substance. Though a pale portion is sometimes seen in the specks

of the former, there is no evident capsule or lens (Plate XIV, fig. 2). The large black pigment-

patch on the snout of Tefrastemma melanocephala often includes the first pair of eyes ; while in

T. vermicula the eyes of each side are connected by a longitudinal band of dark pigment, which

frequently becomes crescentic in contraction, ilediterranean Telrasfemmts with " lenses" to the

eye-specks have been noticed by Delle Chiaje, Kolliker, Graeffe, and A. F. Marion.' I have

found the specks disappear from adult specimens of Prosorliocltiiius Claparedii, after a year's

confinement.

1 ' Ann. Is at. Hist./ 4th ser., vol. iv, p. 136.



CEPITATJC FURROWS AND SACS. 85

1 0. Cephalic Furroics and Sacs.

j\Ii(l\vny between llic tip of tlic snout and tlic anterior Ijorclcr of the gan<^lion in //. lacli-

forcus, a furrow runs inwards and slightly forward on the dorsum, ceasing, however, before the

central line is reached ; and on the ventral surface a similar though shorter furrow exists, the two

meeting in a diniiile, furnished with longer cilia, on tin; side (where the cilia arc n\ore active and

powerful than usual), which depression leads into the cephalic sac. A short distance behind the

ganglia two other superficial furrows occur, each slanting backwards and inwards to meet its

fellow of the opposite side in the middle line. These furrows arc also continued inferiorly, but

with a slightly dillerent direction, so that they meet under the ganglia. The two sets of furrows

are very distinctly marked in a flattened head by lateral notches. From the dimple mentioned in

connection with each anterior furrow, a thick-wallcd ciliated duct leads into a considerable

ovoid, pyriform, or alniond-shnped glandular mass, which lies in front of and rather exterior to

the ganglion of the side (Plate XV, fig. 4, m), and from what is seen in translucent species, such

as Tetrastemma vermicula, it would appear to end in a cul-de-sac ; the walls, moreover, mider

pressure are marked by transverse ruga?. Towards its first part the duct is surrounded by a

minutely granular glandular structure, Mhich usually has a somewhat triangular figure. Several

glandular masses lie behind, one to the outer, and another to the inner side in this position.

The glandular substance arovmd and behind the posterior part of the ciliated external duct

contains numerous granules and finely granular cells. From the posterior end of the outer mass

in such a view, a structure having the aspect of a pale duct passes obliquely towards the superior

lobe of the ganglion, crossing this for some distance in a direction inwards and backwards.

Traces of a cavity are apparent at its comuienceuieiit, and, besides, it is distinguished from the

adjoining nerve-trunks under pressure by not being continuous with the ganglion at its

edge. In transverse sections of the snout, each sac occupies a position outside the cephalic

blcod-vessel, and somewhat above it (Plate X, fig. 3, m), and has a special space in the

muscular stroma of the bead. In large specimens the sacs contain many reddish pigment-

grains, and occasionally a large cell filled with coarse granules. Behind the foregoing

glandular apjiaratus lie the coiled ciliated ducts (?;/), which are sometimes pale and irregularly

bulged from included fluid, or else collapsed and minutely granular in aspect. In some speci-

mens of A. lacliforeus the commencement of the duct is tinged of a faint reddish hue. There

seems to be no groimd for the supposition that the sacs arc connected with other organs. Tn

T. melanocephala (Plate XIV, fig. 2) they are less dilated than in A. lactiforeiis. The coils of

the ciliated dvict in iV. gracilis are most elaborate, and can be traced a long distance backwards

by the side of the nerve-trunk. In ]\\ Neesii the external apertures are not so evident as in

A. lactijloreus and Tcirasicmma, because the furrows are less distinct when viewed as transparent

objects. They are best seen when the ventral surface is upturned, and occur in the angle of the

furrow some distance from the margin of the head in this position (Plate XV, fig. 5). The

ciliated pit leading inwards is short. Like other parts of A.pulchcr, there is a considerable

deviation from the typical form in the shape and position of these sacs, as well as in

regard to the furrows. This species (Plate XIV, fig. 11) has also numerous short longitudinal

or accessory furrows on the front of the ventral grooves, and thus is allied to A. spcctabilis.

Instead of lying in front of the ganglia (in the ordinary position under examination), the sacs
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are situated laterally and posteriorly, forming somewhat elongated pyriform organs, wliich adapt

themselves to the curves of the ganglia (Plate XV, fig. 2). Each sac is filled with rounded

granular cells, reddish pigment- and other granules, has a ciliated duct opening anteriorly at the

constriction or lateral dimple of the head just in front of the ganglia, and posteriorly ends in a

ciliated tube which l)y-and-l)y bifurcates, each of the trunks giving off various branches. The latter

are fiunislied with numerous granular cells, apparently imbedded in the wall of the tubes,

so that in contraction they have a cellulo-granular appearance, somewhat similar to the " segmental
"

tubes of the Oligocha-ta. There are also in this sj)ccies a number of branched vessels of small

calibre behind the ganglia, apparently in connection with tiie circulatory system. In the snout of

the same woini is a series of well-marked glandular organs in front of the nerve-centres, viz., a

lobulated mass ((/) in the middle line, connected with a lateral (yt) on each side of the blood-vessel.

These glands agree in structure, containing granular cells, pigment- and other granules. A
process (duct ?) passed from the posterior end of the external loljule towards the cephalic sac.

Traces of similar glandidar masses were seen in other species (f.y. --/. laclijloreus) near the

middle line of the snout, behind the cephalic sacs, and elscwiiere. In A. ttpectabilis the cephalic

sacs appear to be allied to those in the foregoing, and possess an ovoid outline with a proc-ess

posteriorly. In my softened specimen they were found behind tiie ganglia, and were filled with

granular cells nnd granules. The cephalic furrows in this species have a series of accessory

grooves (Plate III, fig. 7) much more developed than those in A. pulcher. In Tetraatemma the

sacs coincide in structure with those of A. laclijloreus, and in translucent specimens, such as

T.Jlavida, the ciliated posterior ducts are easily traced. Those of T. Boherliana resemble the

same organs in T. Candida.

The slight furrows just described on the head in this group have been noticed by few

investigators, and only Professor Keferstein and M. Claparede mention the occurrence of the

sacs ; the former using the term Seilenorgane for their signification, but his notice is very brief,

lie figures and describes his B. xplcndtda {A. specfaii/is) as furnished with sacs at the side of

the ganglia, but witlioiit the ciliated ducts posteriorly; while in B. tnandilla the latter reach no

further back than the ganglia. ^I. Claparede, again, shows on each side of the eyes in the young

of Prosor/ioc/t/iiiis Claparcdii a blind sao, apparently unconnected with the ciliated pits above-

mentioned ; moreover, in the drawing of the adult animal (fig. 10) there is on each side a ciliated

duct, but no sac. M. de Quatrefages only noticed traces of these structures in the Enopla ; for

he describes bridles or bands stretching outwards to the " fossettes cephaliques." In his Polia

bemb'hv he represents a large nerve passing from the anterior part of each lateral column,

not far behiml the ganglion, and which, after a course directed obliquely forward, ends in a

dilated granular condition at the cephalic fossa. A similar arrangement occurred in P. humilis

;

but in this instance the nerve arose from the superior lobe of the ganglion, passed obliquely

forward and outwards, and ended in several branches at the fossa. In CerehratuJus crassus and

Nemertes peroiiea, again, he figures the nerve springing from the posterior part of the superior

lobe. He does not seem surprised that the nerve-trunks to these fossae should come from sites

so diverse as the front of the superior lobe and the lateral trunk. The disposition of

an important nerve in species of the same genus, or even in allied genera, is seldom

so varied. The structure seems to have been misinterpreted in the Enopla, the sac

overlooked, and the process or duct, which sometimes crosses to the origin of the great nerve-

trunk and ganglion of its side, assumed to be a nerve-branch. M. van Beneden, though he
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noticcil tlic sac in Li/icus, does not lueiitioii more than " fossettcs ccplialiqucs " in this

group.

11. Generative System.

In the majority of tlie Knopla tlie sexes arc separate, tlie only known exceptions l)uing llic

Borlasia hermaphrodilica of Kcferstoin, and the Borlaaia Ke/crsteuiii of .Marion. Tiie genera-

tive products are developed between tlie inner muscular layer of each lateral region of the l)ody

and the glandular digestive cavity, and enclosed in special spaces (Plate XVI, fig. 13) formed hy

transparent meinhranous sacs (c), which arc connected with the iimer muscular layer of tiie hody-

wall (Plate XVI, fig. i,f). The contents arc evacuated hy pores above the lateral nerve-trunks,

which (pores) are very distinct immediately after the issue of the ova or spermatozoa.

a. Male Organs.

The sperm-sacs in the male (Plate XVI, fig. 5, e) generally present a pyriform or flask-shaped

aspect, especially in the early stages, being attached to the body-wall by a narrow tubular

neck, which at the proper period doubtless gives transit to the contents of the sac. In the early

condition the latter is minutely granular, then cellulo-granular; and in the mature state it has a

finely fibrous or streaked appearance from the spermatozoa.' Sometimes both granules

(Plate XIV, fig. 17) and spermatozoa occur in the same sac, and then the former arc often

observed to be somewhat regularly arranged (Plate XIV, fig. IG). The spermatozoa in A. lacti-

foreus (Plate XIV, fig. 18) have a slight curve of the body, which gently widens from the tip

and ends in a perceptibly larger rounded knob, to wliich the long tail is attached. The mature

males are easily distinguished from the females by their whitisli or pinkish aspect, and their

bodies are less distended. The spermatozoa of N. gracilis (Plate XVII, fig. S) are most active

wriggling structures, of a more slender shape than those of .-/. lactiforeus or Tetrastemma (Plate XVI,

fig. 7), appearing under a power of 1000 diameters as simple rods, slightly larger towards the

end from which the elongated and very fine tail proceeds." The sperm-sacs are very numerous in

N. careinophila ; but the tenuity of the spermatozoa (Plate XVII, fig. 9) renders their exact

structure somewhat obscure. The body of the spermatozoon is elongated, gently curved, and

slightly thickened at the end to which the filament is fixed. It is very common, moreover, to

observe one or more minute clear globules attached to the spermatozoon, so that the structure

seems to have a tail at both ends, or a flattened head. These appearances have misled even so

experienced an observer as M. van Beneden, who figures the organs as possessed of a some-

what globular body, with a filament at each pole. But, independently of the strange exception

which such a condition would make in Nemertean physiology, the frequent occurrence of more

' This peculiar striation resulting from the arrangement of the spermatozoa has been seen in other

groups of the animal kingdom, vide AUmau, ' Gymnobiastic or Tubularian Ilydroids,' p. G5, f. 31, C,

and Hiitschli, ' Zeitscli. w. Zool.,' Bd. xxi, 4.

- Prof. Huxley finds the filament also attached to the broader end in the Ilydrojoa.
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tliaii one f;!oljul(; on tliusc tliread-like organisms, and the comparative steadiness of the body of

the spermatozoon, contrasted with tlie hishing of the tail, niiglit have raised a doubt in the mind

of the distinguished author. The spermatozoa in 'Jc'lras/eMma vcrmkulu (Phite XVI, fig. 0),

thougli minute, are amongst the most active of the group. They are slender at one end, and

gently dilate towards the opposite, which is furnished with a very long tail. Just in front of the

posterior extremity is in certain views a somewhat abrupt swelling of the body, as if from

an adherent globule, but none were observed without the enlargement. The spermatozoa of

yi. piilclicr (Plate X\'II, fig. 10) have bodies more or less dilated at one end, and tapered towards

the atlaeliment of the tail, but in other views they are spindle-shaped. They are very minute,

even more so in the specimens examined than in the smaller Enopla. In Tetraslemma Roberlianw

these bodies present the form of slender rods, having a small globule attached near the end

(Plate XVII, fig. 20) furnished with the tail. After remaining in the water a short time, the

form of the spermatozoon completely changes, the rod or body becoming fused into the globule,

which enlarges accordingly, and assumes the form of a granular cell with the filiform tail still

adherent. A granular aspect was likewise observed in many of the newly voided spermatozoa of

Amphiportts bioculatiw, the bodies in this case being ovoid and somewhat pointed at the ends

(Plate XVII, fig. 25).

b. Female Oiyans.

In the matured females ol Ampltiporus lactijloreus the ova extend from the oesophagus almost

to the tip of the tail, each ovary containing from one to seven ova, which, when fully developed,

are seen with the naked eye through the attenuated parietes of the body. They attain a com-

paratively large size before deposition, and are not much less in small specimens, though

few in number. Tiie female in the ripe state has a greyish-white appearance, with the dorsal tube

for the proboscis extending nearly from end to end, though its diameter is diminished posteriorly

from the encroachments of the ovaries. In the smaller species the arrangement of the system can

readily be observeil in the living animal as a transparent preparation (Plate XVI, fig. 13). The

outer hv aline investment of the egg is generally corrugated before extrusion.

]\I. Duges correctly located the generative products in pyriform pouches along the sides of

the body, and thought they resembled the ovaries of Tania, which open exteriorly in every

segment. lie observed three or four vesicles containing a pulpy substance in Pros-

toma himbricoides, so that in all probability his specimen was a female. M. de Quatrefages,

Prey and Lcuckart, and Dr. Johnston, again, describe the ova as occurring in a free condition

between the body-wall and the alimentary cavity. The former (M. de Quatrefages) confounds

the digestive with the generative system, indeed, gives a tolerable figure of a cell from the wall of

the alimentary cavitj- as one of the true stages in the growth of the spermatozoa; and again refers

('Voyage en Sicilie,' Plate XXII, fig. 2) to the glandular wall of the said cavity as representing

generative cwca. The spermatozoa, therefore, which he shows, had either been discharged

externally, or procured from a specimen in such a condition as to leave no room for doubt. His

figure of the male elements from i\". baJmea is incorrect, for the body of each is too short and

thick. He considers that it is only after the granular corpuscles fall out of the caeca into the

lateral cavities that they assume their special characteristics as sperm-cells. He thus fails to
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make out the correct anatomy of the parts and the physiology of the process. Dr. Williams

states that the " segmental organs" in liiiuiis, Borlasia, and Nemertes correspond in number with

the transverse divisions of his great "alimentary caecum" (digestive cavity), and that there is only

one British species (Polia qnndriocuJal(t) in which it is possible to demonstrate the scgmcntul

organs in silii as transparent objects. It is almost unnecessary to contradict the last statement,

since small specimens of most Nemerteans arc more or less translucent. This author also

maintains that the group agrees in the structure of its generative organs with the type of the

lateral ovarian pouches of the Ilirudiiici, differing from the latter, however, in having the sexes

separate. Van 13eneden and Keferstein give a correct account of the position of the ovaries

and sperm-sacs in the species examined by them ; but the term " biliary caeca" used by the

former is objectionable, as tending to confound the generative and digestive systems. M. de

Quatrofagcs imagined that the ova were extruded by a temporary aperture in the Enopla, and

pointed out that CErsted and Duges were wrong in averring that they escaped through the walls of

the body. Oersted's observation, however, is correct, as subsequently proved by Van Beneden

and Keferstein. Frey and Leuckart erroneously conjectured that the ripe ova were shed from

the posterior end of the body, " as in Arenicola."

12. Phenomena of the Beposition of Ova and Spermatozoa.

The ova and spermatozoa in A. htdiflorem would seem to attain fidl development in

February, March, and April ; but the breeding season of other examples of the Enopla ranges

from tiie latter month to November. Specimens of A. lactifloreus, which had been in confine-

ment seven months, deposited their ova aliout the middle of February, and wild examples a

little later. The actual number of ova was not counted ; but in one instance those from a single

female covered a circular space more than half an inch in diameter. In several species, e.y.

N. gracilis, N. Neesii, and A. speclahilis, the number of ova is immense. Occasionally, in a

crowded vessel, the ova of A. lactifloreus are found above the water-line, adhering to the vessel in

an irregular mass ; but they are held together only by accidental mucus, and easily fall asunder.

There is, therefore, a characteristic diflcrence in regard to the deposition of the ova between this

group and the Auopla ; for in the latter they have a totally different shape, and a special invest-

ment of tough mucus. The only exception, so far as I have yet found, in regard to the deposition

of the ova in a free condition, occurs in the aberrant Nemertes carcinophila. The body of the worm

considerably diminishes after spawning, and assumes a flattened fonn, especially in large examples.

That impregnation of the ova (in A. lactifloreus) takes place only after deposition is proved by

segregating a female ready to spawn, for then it is founil that no fnrtiier change ensues in the

egg. Hence the large size of the male organs, as in fishes and other animals that shed their

secretion in the surrounding water.

When fully developed, the mode of depositing tlie ova and speruuitozoa may be illustrated

by the following account :—Two specimens, male and female, of N- gracilis were taken from a

deep vessel, and subjected to examination in a large glass trough. A very few minutes after

the male had Ijeen placed on the bottom of the cell tiny jets or jet-like wreaths of sperm-

fluid issued from the sides of the body, rather past the middle, and gradually increased in

number, both in front and behind. The animal was soon enveloped in a wavy cloud of the

\1
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milky substance, whose borders were slowly commingling with the surrounding water, while the

numerous coiling jets, like so many miniature wreaths of white smoke from the sides of the

woini, were constantly adding to the central mass. This oj)eration lasted oidy a few minutes,

and tlicreaftcr the animal moved about the vessel. The female specimen now protruded her

snout from the sand and mucus in which she was coiled, and, passing to the side of the

cell, deposited in a few minutes a group of ova, about three inches distant from the white

edges of the sperm-cloud, retiring again under the mass of sand and mucus. The change

of water |)rol)aljly caused the male to eject the matured spermatozoa, and some sympathetic influ-

ence, it may be the difl'usion of the latter, induced the female at once to evacuate her generative

organs, so as to afford the ova the benefit of the male element. A very few ova were found on

examination to remain in the body of the female, and they differed in no respect from those

deposited in the vessel. The apertures by which the respective elements passed out in these

s|)eciniens were readily observed as pale specks, each furnished with a central opening, round

which for the moment the cilia were well seen. 'J'hese openings, as in Lineus, occur a little

above the lateral nerve-trunk on each side, and even in specimens of A. lacliforeus not fully

ripened, pressure forces the contents of the generative sacs in the same direction, although no

aperture is visible.

13. Development.

The unimpregnatcd ova in A. laclijloreus (Plate XVI, fig. S) are pure white, and measure

,'^nd of an inch in diameter, the pale spot just before deposition being about j^th of an inch.

Tlie ovum has two coats—an external hyaline investment (a), which becomes considerably firmer

after extrusion, and an inner membranous sheath (b), of greater delicacy, enveloping the vitellus

(c). AVith the exception of the pale spot the ovum is uniformly granular, the granules on gaining

freedom showing active molecular motion in the surrounding water. At a particular point

is a very distinct process (micropyle ?) (</), as if fiom the remains of a tube that led through

the outer coat. A few hours after deposition and impregnation the pale spot disappears, the

yolk divides into two masses (Plate XVI, fig. 9), and shortly afterwards into four (fig. 10).

On the second day almost all the ova are in the mulberry-stage (fig. 11). In seven or

eight days the embryo revolves within the capsule by aid of its cilia, and the majority are

extruded from the twelfth to the fourteenth day. The young animal is furnished with

two eyes before Ijursting the egg (Plate XVI, fig. 12), and the coarse granular matter and

globules of the digestive tract are apparent. In this condition the wall of the ovum is readily

ruptured, and no sooner do the young get over their labours of extrusion than they glide rapidly

oS', head first, in a manner that shows no training is necessary to enable them to progress.

They somewhat resemble the ciliated pinnules of the Ilydroid zoophytes and the yoimg of many

of the higher annelids. Probably the action of the cilia may have some influence in determining

their course. In these young animals, which are just visible to the naked eye as minute specks,

the proboscis is marked by a pale space (Plate XVII, fig. 1), that has on each side a dense mass

of the granules of the digestive canal. Outside the latter are two pale stripes, broader in front,

caused by the nervous ganglia and trunks. Two longer cilia mark the posterior end. A further

stage of development (after an interval of about eight days) is shown in Plate XVII, fig. 2, under
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somewlint less pressuic. 'J'licrc arc now four eyes, the anterior pair heiiig tlie larger.

Occasionally a few have an additional pigment-speck or two near the posterior eyes. The latter

are further apart than the anterior, diftcring in this respect from those of the young Trtra-

stemiiia, in which the eyes are equidistant in both pairs. The ganglia {It) are large, pale,

distinctly outlined, connected by the two commissures, and give off the lateral uen'cs (/?), which

approach cacii other very closely at the posterior end. Tiie esophageal sac (j) behind

the ganglia is well defined ; and two pale streaks mark the cephalic sacs (m). The proboscis has

its anterior opening, and the first region [a) its glands, the posterior border being marked by a

transverse line {b), after which follows an indistinct stylet-region and reservoir. No stylets are

visible until nuicii crushed, and tluMi in one specimen two slender spikes, probably from the

marginal sacs, were seen. The posterior region of the proboscis bends forward, and becomes

lost at c. Shortly after the marginal stylet-])ouches in some become very evident, oj)cniiig

by a short and wide tube into the floor of the anterior chamber, and either containing granules

or small stylets, while the central apparatus is unarmed (Plate XIII, fig. 12). The specimen had

really only granules in its sacs ; but to save multiplication of figures one was deleted, and

filled in with a correct drawing of stylets from another example. There is no trace of a central

stylet, but the basal ap})aratus has coarse granules, wiiich move with the muscular investment

around them, for at this time the latter exhibits distinct contractions. The muscular space (t)

behind tlu' Hdor of the anterior chamber shows indications of an inner and special lining, which

forms a transverse boundary in front. The basal structure is less defined than in the adult, but, as

development advances, the form of the " awl-handle " becomes more characteristic. The marginal

stylet-sacs a few days afterwards are generally furnished with stylets, but these organs are not so

sharp and smoothly finisiied as in older examples. AVhen the central stylet appears, the granules

of the basal apparatus have a more definite shape than represented in the figure. An outline

of the two kinds of stylets is given in Plate XII, fig. •'), from the same specimen, and the dispro-

portion between them is evident, thus confirming the previous statement, that each apparatus

furnishes its own organs. The central stylet [a] is generally more slender and acute, as well as

longer than the margiiiiil (b), the head of the latter being more globular than in the adult. As

the specimen increases in age, the disproportion between the stylets lessens—one or more of

the marginal being equal to the central in size. The long posterior chamber of the proljoseis

now contains the peculiar fluid with moving granules, and the reservoir sometimes contracts with

force, so as to propel the granules, and even the glandular lining of the cavity itself, forward to

the front of the basal apparatus. The superficial granidar glands of the stylet-region are also

well developed.

Some weeks afterwards (and there is no difficulty in preserving them for this period, even

without a change of water) four eyes are observed in the majority. The head of the worm is

distinctly marked in progression, and the cuticle richly ciliated, a few longer cilia occurring at the

snout and tail. The cilia are also very active in the cephalic pits, the openings in which are

circular ; and there is, moreover, a slight constriction at this point between the two pairs of eyes.

The dermal tissues are well seen, and the ganglia still remain relatively large. Every structure

pertaining to the proboscis now shows considerable advancement ; and it may be noted that the

posterior glandular organ is wider and shorter in proportion than in the adult. In each marginal

stylet-sac (Plate XIII, fig. 13) there are at least three well-developed stylets—the heads of which

still appear somewhat more globular than in the perfect animal, besides a headless fragment
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or two, and a few clear granules. The normal position of these organs in the marginal

pouches seems to be transverse. The stylet on the central apparatus is completely formed, and

likewise has a somewhat glohiilar head. The muscular cavity (0 is kept in constant jerking

contractions under pressure, while the posterior part (0) is quite still. The other structures, such

as the cells of the digestive cavity, have made corresponding advancement, but no blood-vessels

are apparent. It may be mentioned, in passing, that the cuticular tissues of these domesticated

examples become less trans|)arent than in the wild forms brought from the rocks, and the

examination of the internal organs is conse(|uently interfered with. In these young animals also

(under pressure) the proboscis generally escapes by rupture at the posterior end, as in Telra-

slemma dorsalis, |)rol)ably by passing through the anus. In the adult protrusion rarely occurs

])ostcriorly, but almost invariably anteriorly.

The ova of N. gracUh {Plate XVI, tig. 15) are much smaller than those of A. lactijloreus,

and when first deposited slightly adhere together, so that they may be ])ushed en moHse, l)ut they

afterwards lie flatly on the bottom of the vessel. Each likewise possesses two coats. The vitcUus

is dull yellow. Though there is no doubt the spermatozoa in this, as in other species,

ra|)i(lly diffuse tlicmselvcs throughout a large (|uantity of water, yet they were applied directly to

the ova by means of a pipette. In al)out four hours many were adhering to the exterior of the

hyaline coat, others were within it, while a few seemed to have penetrated both capsules

(Plate XVI, fig. 10). At the sixth hour cleavage has proceeded much further, so that many

present the usual mulberry-aspect. In A. pidcher the ova in silil have a beautiful rose-red

colour, with a clear spot in the centre. Each ovisac in the middle of the body contains from

twelve to twenty ova, therefore it is milikely that this is a viviparous species, unless a single

ovum only hap])ens to be detained in an ovisac here and there, impregnated and developed.

Numerous specimens of this form have been perseveringly forwarded from the deep water

of St. Andrews Pay for several seasons, since I was anxious to watch the development

;

but, unt'ortuuatcly, the great delicacy of the females at the time of deposition has hitherto

frustrated my efforts. Towards the end of June and beginning of July (at which period the ova

lire matured) the females frequently break themselves in pieces, or discharge their ova in a mass

only to ])erish in their midst. The nudes, although their spermatozoa are fully developed, do not

ajjpcar to fecundate the female products. After deposition the ova have a delicate yellowish-red

hue, with a pale, translucent spot, and a somewhat bulky hyaline investment. Like the coloured

ova of many animals, they are blanched by death. The ova (Plate XVI, fig. 17) are matured in

Nemerlcs Neesii from the end of March till June, and some even are loaded with ova in

November. On deposition they are simply spread out on the bottom of the vessel, and uncon-

nected by mucus. The yellowish yolk is surrounded by a fine translucent coat more than twice

its diameter. The same delicacy in the ripe females and the non-fecundation of the ova by

the males have prevented the study of their development. In Aniphiporus spectabilis the

ova, which were deposited by a captive specimen in November, had a white yolk and a loose

transparent investment, but as they had perished before they were noticed the colour is

uncertain.

The young of Tefrastemma dorsalis are found in swarms beside the adults in the beginning

of July and September. They are so mobile that the body scarce retains the same shape for

two consecutive seconds, though approaching a cylindrical form in general, especially when swim-

ming (Plate XVII, fig. 3). The surface is coated with loug cilia, by aid of which they are piloted
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through the water like infusorial animalcules ; while, in addition, they are furnished with a single

long tuft anteriorly, as observed in NevierteH carcinopMlfi. 'I'lie cutaneous textures are not distin-

giiislmhlc ill the slii,'litly coinprcssrd animal (Plate XVII, fig. 4) as separate layers, and the entire

body has a cellular aijpcaiancc, probably from the individual elements of the digestive cavity and

the cuticular cells and areokc. No eyes arc visii)lc. About a week afterwards considerable

progress has been made in size (Plate XVII, fig. 5), but the cilia have become shorter in propor-

tion to the bulk of the animal ; and though the anterior and posterior ends show a few con-

spicuous cilia, the long tuft is absent. The proboscis is situated far back and .scarcely recog-

nizable. There arc now four eyes. In another week the stylet-rcgion of the proboscis is nearly

complete, the marginal often appearing before the central stylets (Plate XVII, fig. 0). 'i'lic usual

mode by which the proboscis escapes under pressure is by rupture per aiium (Plate XI, fig. 17),

an accident to which the structure is peculiarly liable, on account of its posterior position. Thus

there is a slight divergence in the develo])ment of this species, the young of which move freely as

eyeless organisms, provided with a long ciliary tuft ; while in A. lacfifloreus two well-marked

eyes appear in the young in ovo. The ganglia and lateral nerves, the oesophagus and other

tissues are now distinctly outlined. The large size of the proboscis, as compared with the

digestive tract, is also conspicuous in this form. In T. vermicula the ova are well advanced in

April, and are generally deposited in May. They are surrounded by a loose hyaline capsule

(Plate XVI, fig. 14), and the yolk is white.

Numerous specimens of Nemertes carcinophila were sent from St. Andrews in April, full

of ova, and their development could easily be followed out. The newly deposited eggs (Plate

XVI, fig. I'J) are somewhat ovoid, about ^-^th of an inch in their long and aa-yth to ai^jth in

their short diameter, and appear to possess only a single investment. They are not simply

enclosed in a sheath, as M. van Beneden says, but the animal, dining deposition, envelopes them

and its body in a tough hyaline mucus, afterwards withdrawing itself therefrom, as in Linens,

so that the whole forms a tunnel, with the ova in its walls. The spiral appearance of some of

the masses is due to the coiled condition of the animal during deposition. After extrusion the

ova pass tlii-ougii the usual stages, and the embryo in each is sometimes ciliated on the tenth day

(Plate XVI, fig. 20), although entire dependence cannot be placed on this date, since develop-

ment occurs within as well as without the body of the parent. In a short time the young are

extruded either with a pair of eye-specks, or without them, and furnished with a very long

anterior, and a shorter posterior tuft or whip of cilia (Plate XVII, fig. 7). Moreover, numerous

adult specimens are found towards the end of Ajiril to contain ova with ciliated young, showing

that impregnation, as may easily be understood, can take place through the genital [lores. In

many ova the embryo has two reddish eyes, and some are extruded from the sacs of the

parent in a free state, so that they sail about actively as ciliated pyriform i)odies. The motion

of the cilia in the a'so])hageal region in those with eyes is very distinct; indeed, after the

other and a])])arently more delicate tissues of the animal have become disintegrated, this

region is left in full action—dissected out, as it were, by rapid decay. The somewhat globular

aisophageal regicm has probably been mistaken by M. van Beneden for a mouth. The same

author fell into the error of supposing that a form having a smooth outline was developed within

its progenitor with the long ciliary tuft, the former representing the sco/cj; and the latter the

profjlollis ; in short, as he says, a case of digenesis, and not a metamorphosis. But his drawing

represents the so-called proylollis furnished with two eyes exactly in the same manner as the
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Hcolex, yet he neither mentions having seen the one foi-m inside the other nor figures this inter-

esting condition. No sucli mode of development has ever been seen by me, either in the case of

those ova deposited in the unimpregnated condition or in those developed within the l)ody of the

jjurcnt ; l)iit tlie same gradual ciiangcs ensue in the young of this animal as in Titranlemma, and,

as will afterwards be seen, also in Ccphalothrix.

Many of the parents with developing young in their interior are feeble, and almost in a

decaying conclition inside the sheaths, so that the inert bodies seem but the nidi for the growth

of their progeny, each of which, provided with two boldly marked eyes, and other difl'erentiated

tissues, revolves rapidly within its capsule. The evolution of the ova in these decaying adults is

a feature analogous to the elaboration of the respective generative products in the headless frag-

ments of male and female specimens of Lincnx marinmssniS. others,—the last efforts of the parental

tissues being devoted to the reproduction of the species.

Dr. ]\Iax Schultze was the first to describe a viviparous species (his Tetrastemma obscurum).

He states that in the development of the proboscis in the young animal the marginal stylets

appear before the central, and as the worm grows older he figures it with two loose stylets in

the pit of the proboscis, an arrangement, as he supposes, for the supj)ly of the central

organ. 1 have also seen a loose stylet or two lying in the anterior chamber of the proboscis, but

this occurred both when there was and when there was not a stylet on the central apparatus.

The physiology of that region, as previously explained, demonstrates that there is no connection

l)etwecn the marginal and central stylets, cxa'j)t, perhaps, in the composition of the fluid with

which both are bathed. Professor Keferstein next detailed the development of Pronorlioclimus

Clapnredii, a species in which the young attain considerable advancement before extrusion, for

they are found with four eyes, a well-developed proboscis, and other organs in the body of the

parent, and on being set free have the same general form as the latter (Plate \\, fig. 4). M.

Claparude subsequently made a few remarks on the same species, mentioning that he had seen

specimens with ova in the sacs, but they were never numerous. By the examination of this

species I have been enabled to confirm many of the excellent obsenations of the two fore-

going authors, and to see that the development within the body is very similar to that of the

free ova and tlieir products. The larger young specimens are often doubled within the parent,

and apparently invested by the stretched covering of the ovisac, or in large cavities produced by

the coalescing of many ovisacs ; at any rate, it is clear that to describe them, after the former

authors, as simply within the body-cavity of the worm, is not strictly accurate. It is curious to

see these large young animals moving within the body of the adult, apparently without causing

the latter any inconvenience. Such, then, appears to be a further stage of the type of deve-

loi)ment seen in Nemertes carcinojjhila, in which, after the deposition of the majority, a few

o\a are left in the body of the parent for subsequent evolution. It remains, however, to be

observed whether all the ova in Prosorhoc/imtis are so developed (in wliich case they must be very

few) or whether part are deposited at one or different periods, and the rest retained in the body

of the parent. It is probable, at least, if the ova are numerous, that they are not developed simul-

taneously, as in other forms, else the adult would be inconveniently distended, and the j'oung

much compressed.

Prom the foregoing it will be seen that the viviparous species are connected by insensible

gradations with the true oviparous forms. It may likewise be found that the former have a close

connection (if they are not identical) with the hermaphrodite species described by Prof. Keferstein
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and A. V. Marion. In liorlasia liermaphrodUica, Kef., the anterior genital sacs were fnll of sper-

matozoa, and the posterior of developing ova ; while in B. Krfersteinii, Mar., the sexual elements

a])])earcil to he distril)iitod throughout the wjioie length of the hody, hut whether alternately or

otiierwise the author does not state.

II.

—

Anatomy and Physiology of the Anopla.

1. Cutaneous System.

Tiie skin in this grouj), of which Lhwus (jesseremis may be taken as the type of the majority,

is closely allied to that of the Enopla, though its structure is frequently rendered obscure by the

greater development of the pigment. The cilia are very active in the cephalic fissm-es, and it is

sometimes noticed that their motion is suspended and again resumed without evident cause. In

the jiving animal the cutis has a cellular aspect (Plate XVII, fig. 10), the cells or areola) measuring

about joVo of an inch, and most distinctly seen towards the tip of the tail in the adult. Sometimes

a number of minute clear granules are placed over the larger cells, as shown at the lower third of

the figure. The pigment-cells and granules reach their greatest development anteriorly, and some

of the former contain very dark brownish-black pigment in circumscribed masses. The dorsal

pigment has in general a longitudinally streaked appearance (Plate XVII, fig. 15), a state probably

arising from the peculiar arrangement of the fibres of the external muscular layer hereafter to be

described. In some pale red specimens the coloration is due to a uniform impregnation of the cutis,

and the tint is much deeper than that of the ganglia, which are thus rendered conspicuous by their

pallor. Occasionally one or two pigment-cells of exceptionally large size are present anteriorly

(Plate XVII, fig. 18), each containing from one to three clear granules.

In transverse sections, underneath the ciliated epidermis (c, Plate XVIII, fig. 4), a somewhat

thick layer {d), composed of granular cells and globules in areola", occurs. From the facility with

which these contents escape, the drawings show the parts in a slightly altered condition. Beneath

is a pale structureless basement-layer (/), the presence of which in Ccrdjratulns had led Prof.

Keferstein into the error of supposing it to be a layer of circular muscular fibres ; but an attentive

examination of that genus, as well as the present, demonstrates that, while one may be deceived

if only transverse cuts arc made, no doubt can exist in longitudinal sections. This point may

readily be settled without reference to the more explicit, because larger, condition of the parts in

lAneus marinus. A thick compound layer is next encountered in L. gesserensis, consisting

externally of pigment-granules and cuticular globules (</"), and internally of a series of powerful

longitudinal nniscular fibres (e). Under a low power, indeed, this compound layer in transverse

section appears as one, the jjigment and other cells, and the ends of the muscular fibres, pre-

senting a similar aspect. The amount of pigment varies, of course, in dill'erent specimens, and is

always much more developed dorsally than ventrally. Towards the anterior end of the animal

this coat ((/") becomes thicker, and its reticulations more distinctly marked. Fine longitudinal

sections of the snout from above downwards show superficially a scries of very beautiful reticu-

lations of a somewhat regular aspect (Plate XVIII, fig. 10, k), the chief intei-stitial bands having
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a loiigitiulinal direction. Towards the tip the texture becomes denser in transverse section

(Plate XVIII, fig. 7), and the pigmentary matter increases, especially just within the pale external

layer of the cutis. A section still further hack (I'late XVIII, fig. >i) exhibits a less compact arrange-

ment, and the j)ignicnt is now for the most part grouped into a dorsal and a ventral band. The

general stroma consists of radiating and longitudinal fibres, the ends of the latter and the

granular matter being often situated in the axils of the diverging series. The pigment anteriorly

attains its greatest density immediately beneath the pale external layer of the cutis, diminishing

ill (|uantity from this point inwards (I'late X\'11I, fig. 9). The snouts of these mobile animals

resemble in structure the elaborate arrangements which are sometimes met with in certain organs

(such as the tongue) in the higher animals, where extensive and delicate motions are combined

with high tactile power.

To assist in the latter function, there are three papilla3 on the snout, one of which, from its

situation, falls to be described with the opening of the canal for the proboscis. The other two

are placed on each side of the central (Plate XIX, fig. 1), but are not always so prominent. Each

is furnished with a scries of cilia of greater length than those on the general surface, and which

extend from the papilla during erection in a radiating or fan-shaped manner. They are probably

of great tactile service to the worm.

The cutieular cells arc finer in Lineus lacleus, Mont., MS., and the dorsum is not clouded

by the LTMiiular ])igmentary matter. In Lineus bilineatua the arrangement of the two white

dorsal strijjcs is characteristic, for the pigment is strictly confined to the region corresponding to

r/" and c in L.t/esucremis ; and in transvei-se section (Plate VI, fig. 7) they appear as two opaque

patches with an intervening pale space, bounded externally by the basement-layer of the

exterior coat, and internally l)y the circular muscular fibres. In Borlaaia Elizabetha the cutis in

transverse section presents a dapjjlcd aspect (Plate XXI, fig. 4) from the intervention of pale

patches between the dark-brownish masses. Certain peculiarities are observed in the dermal

tissues of Liiu'itx marinuK, a species which has been taken as the type of the Xemerteans in this

respect by M. de Quatrefages. The external cutieular layer (d, Plate XVIII, figs. 5 and 6) is

])roportionally thinner than in L. //esserensis. The pigmentary layer (</', d") is divided by a

definite black band {'2), and distinctly separated from the fii-st or external longitudinal muscular

coat by a curious translucent stratum (3, 3), presenting in cross section (fig. 5) a transversely

barred arrangement with linear interruptions, which divide it into numerous and somewhat

regular elongated spaces. In longitudinal section (fig. 7), again, this stratum has a wavy aspect,

or, if much contracted, presents a series of moniliform streaks. That this layer, however elastic,

is not muscular, a glance at the position of the parts in longitudinal section at once demonstrates.

It belongs entirely to the dermal elements, and with the interior pigmentary layer corresponds to

the region d" in L. ^esserensis, which (region) in the larger species attains much greater develop-

ment, and becomes distinctly separated from the longitudinal muscular fibres. A similar struc-

ture is found in the cutaneous tissues of a typical form of the Anopla brought by Mr. McAndrew

from the Gulf of Suez, and also in the Borlasia nova-zealandia of Dr. Baird.

The skin in many of the Anopla, e.g. Lineus marinus, L. gesserensis, L. sanguineus, L. lacteus,

Micntra fiisca, M. purpurea, and M. fasciolata, gives a marked acid reaction when tested with

litmus-paper.



MUSCLES OF Till-; I50I)Y-WALL. 97

2. Muscles of the Body-wall.

The loiigitiulinal imiscular coat {e, Plate XVIII, fig. 4), whicli is incorporated with the cuta-

neous layer [d") at its conuncnceiueiit, is tliick and powerful, and has a well-marked fasciculated

aspect in transverse section. At the sides of the mouth, where it attains great develop-

ment, and forms a strong lateral support, there is a very pretty radiate or somewhat arborescent

arrangement of the interfascicular substance in transverse section (Plate XX, fig. 1). This

appearance is due to numerous radiating fibres, which pass from the inner longitudinal layer

through the circular coat, and then diverge widely in the great muscular mass (Plate XX, fi;.(. 13).

It is best seen in the neighboiuhood of the lateral nerve, where the nuiscle is most develojjed, and

especially in partially decomposed specimens. So thickly are these fibres placed, that they pass

through the slightly coloured stroma surrounding the nerve. Such a condition permits great

stretcliing in all directions without actual separation of the muscular biuullos, and is thus emi-

nently ada|)ted for the functions of the parts. The intimate connection of the outer fibres of this

layer with the adjoining coat is well brought out in some longitudinal sections of the body,

which show the outer bundles of fibres quite separated from each other by rows of pigment- and

other cells and granules, the whole having a curiously streaked appearance. Anteriorly this

longitudinal layer becomes lost in the tissues of the snout. The next coat {e) consists of a .series

of circular muscular fiijres of considerable thickness, between which and the former the nerve-

trunks are situated. It extends forward by the ganglia, and appears to merge into the wall of

the passage for the proboscis in front of these organs. Within the last-mentioned coat is a layer

(O of longitudinal muscular fibres, similar in structure to the correspoiuling stratum in the

Enopla. It also passes the ganglia to become connected with the nuiscular channel for the pro-

boscis in the snout. The several muscular layers retain nearly the same relative proportions

towards the posterior end of the worm (Plate XVIII, fig. 11).

The cutaneous and muscular coverings of Linens sanguineus are thinner than in L. ffesserensis,

but conform exactly to the same type. The only peculiarities observed in the nmscular coats of

Uncus marinus are the very evident transverse streaks of the external longitudinal (Plate

XVIII, fig. 6, e), and the presence of certain cellular masses in it and the next outer layer.

These bodies (Plate XXII, fig. 5, a) lie in definite spaces {Ij), and consist of groups of rounded

cells filled with granules. In tlic contracted state of the animal, as after preservation in spirit,

the circular coat in longitudinal sections has a wavy aspect (e', Plate XVIII, fig. G),

apparently from the extreme shortening of the parts. In L. hilineaius the circular muscular

layer is thicker than in L. gesserensis, a condition probably connected with the somewhat rounded

form of the worm. The enormous muscular layers in Borlasia EUzahetha (Plate XXI, fig. 4)

have a fine red hue, so that the resend)lance in this respect to the muscles of the higher

animals is striking. The reddish coloration is most intense on each side of the circular coat all

round, especially at the region of the nerve-cords, which are paler than their investments. The

circular muscular coat is less tinted than the others, and forms a distinct line of separation between

them. In this species, also, the fixing of the longitudinal fibres by the interfascicular substance is

very favourably seen. In certain Lincida; from Shetland the inner longitudinal muscidar layer

13
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surrounds the sheath for the proboscis (Plate XXI, fig. 3), a feature of considerable physiological

importance.'

Ill spirit-preparations of Aficrurfi /u/ica the anterior third, csj)ccially if distended by the pro-

boscis, is rounded, but the rest of the body has on each side a prominent thin margin, which in

transverse section presents a great contrast to tlie same parts in L. (jeHserennis. The muscles on

the wliole are thicker, and the body more depressed in contraction. The circular muscular coat

forms a flattened ellipse. The inner longitudinal layer is much diminished opposite the nerves,

incrcnses in bulk near the central dorsal region, and again abrn|)tly tapers on each side of tlie

median line, so as to form a broad wedge for the arch of the proboscidian sheath. It also

increases in thickness towards the centre of the ventral surface, only a slight concavity occurring

at the median point. The external longitudinal coat, however, presents the most typical deviation,

for at each side, opposite the nerve-trunks, it extends outwards in the fonn of a prominent

triangular process (in transverse section), the layer being then gradually narrowed towards the

dorsal and ventral surfaces. In Micnira fagciolalu the brownisli-rcd pigment on the dorsum

penetrates even to the circular muscular coat, but at other parts it is confined to the region

without the external longitudinal nuiscular layer.

The posterior end of the liody in Micrurn requires special mention, since there is superadded

a peculiar attenuate and contractile style. This appemiage (Plate XVII, fig. :21) seems to be

formed by a prolongation of the cutaneous and part of the muscular (longitudinal and circular)

textures of the body-wall of the animal. The entire organ in contraction has a granular appear-

ance, the coarsest granviles, and occasionally a few circular masses of brownish pigment, being at

the tip. Within is a central chamber («), which undergoes various alterations in size, and

contains a transparent fluid. This cavity is not connected with the digestive tract, which opens

bv a ti'iiiiin:il pore {£) at the base of the process, nor can proboscidian discs be seen therein. I

have not as yet ascertained with what system it communicates, but its connection with the circu-

latory appears most probable. The style is richly ciliated externally, and undergoes many and

varied motions, now forming a verrncose knob, now stretched to an extreme degree of tenuity,

and apparently assisted in the latter action by the fixing of the tip, the warty formations of

which seem to perform the functions of suckers ; for the animal maybe observed progressing with

a loose style, then the tip of the latter suddenly becomes fixed upon the clean and smooth glass,

and the wliole organ is gradually elongated. The fixed portion at the tip is usually more dilated

than the succeeding part of the style. Prof. Grube thought the caudal process of certain

Nemerteans might be due to reproduction of the tail, but, of course, this view is inapplicable to

the foregoing.

a. Body-u-aU in the CarinelUda.—In Carinella annvlata the cuticular cells or areolae are

smaller (Plate XVII, fig. 17), but they have the same arrangement, and retain much of their

shape after mounting (Plate XXI, fig. 3). The characteristic opaque-white dorsal and lateral

pigment-stripes pass throughout the entire dermal tissue, while the white specks on the sides

(apparently corresponding with the openings of some of the genital sacs) do not traverse the whole

thickness, but lie towards the inner border.

There are only two muscular layers, an external circular coat (e', Plate XXI, fig. 3), and an

1 The animal in tlic British Museum termed " Gordiophis subterraneus" is an ordinary example of

the same familv.
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iniui- tliiikcr loiigitiuliiuil (r"). The circular muscular fibres surrounding tlic digestive cliand)er,

however, are unusually powerful. In a curious specimen IVoni Haltn, willi a l)ifi(l proboscis and

other peculiarities, the arranncniont, wliich sliows, perlia])s, only an ahnorniality of this type, is

as follows :—Externally (Plate XXII, fig. 2, d'), beneath the basenicnt-iayer of the cutis (which

in the fragmentary specimen was almost absent), is a coat of circular fibres {('). Within the

latter is a very powerful layer of longitudinal lii)rcs [c], which (layer), however, is not continuous,

ns in the ordinary form, but has at least one very distinct |)oint of separation. On approaching

tiic middle line of the dorsum, this longitudinal coat becomes thinned, so as to end on each side

of the centre in a blunt point. In addition, a somewhat triangular portion {ea) is cut off' by

interfascicular substance and fibres. The dorsal rurve of tlu; proboscidian sheath is closely

applied to this central point of separation, apparently receiving therefrom a few fibres, which

retain it in ])osition, while other fibres pass downwards to join the circular layer {ja), which here

encloses the space for the digestive tract. The separation of the great longitudinal layer of the

body-wall is marked externally by a distinct median line, which is rendered more conspicuous by

the occurrence of the transverse striae of the dorsum on each side of it. There is also a slightly

marked median fissure in this muscular coat inferiorly. A pale, eyeless species {Carinella linearis),

from Lochniaddy, sliows a similar arrangement, for the inner longitudinal layer in transverse section

is narrowed towards the centre of the dorsum, with traces of a separation by interfascicular sub-

stance. The fasciculi of the longitudinal nniscular coat in this species and C. lineformis are

arranged in a linear manner, the rows passing from without inwards.

b. Bodjj-xvaJl in ihe Ccpltalothricida.—The dermal tissues of CcjiliaIotliri,r are exceedingly

transparent, the pigment, when present, being only developed in the snout in front of the ganglia

as a rose-pink or reddish shading within the superficial portion of the euticular layer. The

action of the cilia is most vigorous in the cephalic region. The cutis [d, Plate XXI, fig. 2), com-

posed of the usual granular cells and gelatinous matter in areolae, has on its inner margin a

trace of a translucent homogeneous basement-layer. A very thin band of circular fibres {i/) comes

next, the exact structure of which is best demonstrated in fresh animals, after the addition of a

little dilute acetic acid. The fibres are also evident in fine longitudinal sections, but are not satisfac-

torily seen in transverse cuts on account of their tenuity. Beneath is a very powerful longitudinal

niusodar coat [e"), the ends of the fibres having the usual fasciculatinl a[)pearance,—the inner

being somewhat coarser than the outer. At each side a distinct increase occurs at the region of

the nerve, where the layer is separated into two portions by a septum of fibres from the circular

coat, the nerve lying in the lino of demarcation. This arrangement is quite characteristic, and

the position of the nerve-trunk probably points to the compound nature of the great longitudinal

layer, viz., as analogous to the two longitudinal layers in Li/wi/x, the circular muscular fii)res

cutting off only the lateral portions (c), instead of dividing it completely. This genus shows the

mobility of the race even in a greater degree than the others. In progression the long yielding

snout is used as an exploratory or boring organ, which it stretches hither and thither with ceaseless

energ}', and by its aid pushes aside its own mobile body in any direction ; while throiigh a narrow

loop of mucus the latter is drawn like a thread of semi-Huid,yet coherent substance. The animal

also moves readily on the siu-face of the water. When tested with blue litmus-paper the skin

gives a most vivid red stain.

Dclle Chiaje mentions only two muscular coats in his Po/ia xipnncnliis, an outer of circular

uuiscular fibres, and an inner of longitudinal. He docs not notice the external longitudinal laver.
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A similar omission is made by Huschke, in describing his Notospermus drepanemu, which he pro-

vided with an external longitudinal and an internal circular layer. II. Rathke gives Borlania

striata two coats—an epidermis and a coriuni—combining under the latter both the pale and the

pigmentary jjortions of the skin. lie has not noticed the external longitudinal muscular

layer, and mentions only an outer circular and an inner longitudinal muscular coat. It is some-

what difficult to comprehend the views held by M. de Quatrefages with regard to the same struc-

tures, since liis descriptions and figures do not seem to coincide with each other. lie divides the

skin into three coats, viz. the ciliated epidermis, cutis, and the fibrous coat. Moreover, the

cutis has two layers—an outer, formed of a homogeneous transparent substance, presenting in its

mass a number of cells or simple rounded vesicles, refracting the light, and an inner, of large

elongated cells in a double row ; but in his figure the muscular elements occupy a bulk so insig-

nificant that some error apjjcars to iiave been committed, especially as the third layer of the skin

is stated to be a transverse fibrous one. It is at all events ditticult to see how the enlarged trans-

verse section in pi. 23, fig. i, agrees with his figures iv and v, pi. 18, of the ' Voyage en Sicilie.'

Two muscular coats only are described by this author—an external longitudinal and an internal

circular—the internal longitudinal l)cing omitted, or rather considered an aponeurotic la3'er.

He also conmiits a serious error in affirming that the structure of the dermal tissues in the

Enopla corresponds with that in Borlasia anylia:. Frey and Leuckart likewise describe only two

muscular coats—an outer longitudinal and an inner circular. Prof. Keferstein, while repre-

senting tlie cutaneous textures of Cercbratulus (one of the Anopla) with greater accuracy, also falls

into the mistake of applying what he found in this animal to all the Xemerteans. lie describes

two coats in the skin— a cuticula covered with cilia, and an inner thick, finely granular

layer which contains the pigment—a definition which is scarcely comprehensive enough for the

nature of the parts in such as Linens marinus. He mentions the occurrence of crystals of the

form of arragonite in the pignientaiy layer of Cephalufhrir occUaia, but such have not been seen

in the British forms, except under the action of chemicals, or after the evaporation of the salt

water. lie also refers to a " transverse" tactile pa])illa on the snout of his Cephalothrix longimma,

which resembles a slight protrusion of the lining membrane of the canal for the proboscis.

His statement, that in Cenbratuhix marginatus there are four muscular coats—an external circular

under the pigment-layer of the cutis, a longitudinal, a circular, and lastly an internal longitudinal

—has already been noticed. No more than three muscular coats are present in the Lineida.

Lastly, Dr. Anton Schneider,' in his remarks on the muscles of worms, and their importance in

the system, states that in Nemertes the following layers occur :—Circular, longitudinal, and

circular, besides radiating muscles—a description that is unsatisfactory as regards the British

species.

The elaborate system of muscles in the body-wall of these worms enables them to perform

the most varied and complex motions, so that they have not inaptly been compared to a piece of

living caoutchouc. When irritated, the larger species, such as Linem lacteu-s, Mont., and

Z. sanguineus, suddenly contract in a spiral manner like a cork-screw or the stalk of a Vorticella,

or t\vist theii- bodies into a rope of various strands. The great Lineus marinus may now and then

be observed in its native pools extended between the Fuci of opposite sides in numerous loops,

each several yards in length, and so intricately arranged that they can scarcely be unravelled

' ' Archiv fur Anat.,' 1864, p. 595.
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by other than tlic animal itself. The extreme stretching which the body undergoes before it

snaps—as in attempting to secure a specimen in an intricate and inaccessible pool—and the

extraordinary shortening on immersion in spirit, are only well-marked conditions into which the

animal throws its yielding textures at will. Borhmn Ellzahctlue contracts itself so firmly during

life as to form a liard flattened mass, which somewhat resembles the siphonal process of a Mya
(Plate VII, fig. 2). Micrura fitsca, again, swims freely on its edge like a freshwater Nephclis,

or its own ally A. pulcher, lashing the water with alternate strokes of its muscular and flattened

posterior extremity. Sir J. G. Dalyell likewise noticed tliis edge-motion in his great " Gordliis
"

fragilis {Cercbratiilus (t»^ufa/us), hut he was not sure whether it was a natural condition, or caused

by the confined vessel. Carinella annulata secretes in captivity a beautiful silky sheath, within

which it lies in comparative security, luitil, tempted perhaps by love of change, it searches for a

fresh site, whereon to manufacture a new chamber for its protection. In unhealthy and slowly

dying animals the skin becomes raised into pale bullae, not only from corrugation, but from de-

generation of the dermal textures.

3. Proboscidian Aperture.

A channel, ciliated for some distance, leads inwards from the terminal pore of the

snout to the reflection of the proboscis just in front of the commissures. This channel,

shortly after its commencement (Plate XVIII, fig. 7, a), is surrounded by an elaborate

series of muscular loops (indicated at 2), which, while keeping it closed under ordinary

circumstances, permit of rapid and easy dilatation. Immediately below is a series of longi-

tudinal muscular fibres, which attain a more distinct development somewhat posterior to this

point (a, Plate XVIII, fig. 8). A very beautiful group of circular and diverging fibres

lies outside the first scries (2, in the last-named figm-e), crossing each other in a striking

manner superiorly and inferiorly, as well as less distinctly at intermediate points, and forming

with the longitudinal and other fibres the intricate stroma of the snout. The terminal pore is

furnished with a prominent papilla, covered with a fan-shaped brush of cilia, the whole being

only occasionally extruded, and no doubt assisting the papilla; previously mentioned in the tactile

functions of the snout. This central papilla is sometimes bilol)ed, each division being sup-

plied with cilia. In spirit-preparations of large examples of Linens marinus the proboscidian

aperture is distinguished by a slight slit on the inferior surface immediately behind the tip of the

snout, the minute anatomy and relations of which agree very closely with the same parts in

L. ffesserensis.

4. Proboscidian Shealh and Chamber.

The proboscidian sheath forms a shut sac, as in the Enopla, from the bridge of the ganglionic

commissures to the posterior end of the worm. The long proboscis glides smoothly in this

chamber, the walls being united with it and other tissues just in front of the commissures. The

other contents arc the clear proboscidian fluid and its discs. The latter are circular granular

bodies, similar to, though smaller than, those of the Enopla, and when seen on edge present a
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fusiform outline, bavinf; a dilated middle and two tapering ends. There are also a few small

p;ramiles and granular cells. The muscular wall and other parts of this chamhcr agree so closely,

both structurally and functionally, with the same parts in the Enopla, that it is unnecessary to

describe! further than refer to the aspect of the parts in the living animal (Plate XIX, fig. 1, o)

;

and to the various transverse sections, in which the wall of the chamber is lettered o, and the

cavity ao. Sometimes near its diminished posterior end the latter shows a series of moniliforin

spaces, from internal bridles, and often does not quite reach the tip of the tail.

In Carincllu atuiiihila the prol)osci(lian sheath is not contiinied to the posterior end of the

worm, and it is an interesting fact that this absence coincides, as in the next group, with greatly

enlarged lateral vessels.

The chamber is divided throughout its entire length in Cephaloi/irix by transverse bands of

contractile tissue, so that during the motions of the worm the anterior region is occasionally

thrown into many nionilifurm spaces. These contractile septa (though imperfect in the middle),

doubtless prove of much service during rupture, an occurrence so liable in this slender

animal. Moreover, the wall of the chamber is thin, and the circular muscular fibres of the body

not much dcvcloi)ed ; hence the advantages afforded by these safeguards against the inconvenient

distension of the chamber during the motions of the worm. The transparent liquid in the cavity

cuntiiiiis tliisk-shapcd bodies and minute clear corpuscles.

Professor Keferstcin seems to have had no definite idea of this chamber as a cavity with

special nuiscular walls, but speaks of the peculiar discs as floating in the body-cavity (Leibeshohle)

—an error of some ini|)orfance. In his two transverse sections of Cerebratiili/s marrjinntus he

appears to have confounded the wall of the tunnel with that of the proboscis. He is thus less

correct tiian several of his predecessors, who noticed the sheath of the proboscis and its

contents.

5. The Proboscis.

The proboscis in the Lhieidce (Plate XIX, fig. 1, a) commences in the form of a somewhat

slender tube just in front of the commissures, gradually enlarges, continues for a considerable distance

of nearly equal calibre, and then, diminishing, terminates posteriorly in a long muscular ribbon (i/.,

sometimes bifid), which, curving forward in the ordinary state of the parts, becomes attached to

the wall of the proboscidian tunnel. Its cavity passes in front into the canal of the snout, and

posteriorly terminates in a cul-de-sac at the commencement of the muscular ribbon. It difiiers

from the organ of the Enopla in certain respects, such as the absence of stylets, its more

slender proportions, and the shape of the glandular papillae on its internal surface. Experience,

indeed, generally enables the observer to distinguish by external characters the proboscis of the

Anojila from that of the Enopla in spirit-preparations—by the abrupt diminution of the calibre at

the posterior portion in the latter, caused by the presence of the stylet-region and globular

reservoir ; but where the organ is incomplete, a transverse section at once puts the question beyond

doubt. There are, also, in the proboscis of the Z/;/e«</^ three longitudinal lines, the first of which

corresponds to the intersection of the fibres at one pole, and the other two occur at the ends of

the separate segment, hereafter to be described. In the living animal the organ is proportionally

longer than in the Enopla, and when rejected is thrown into numerous screw-like coils.
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In transverse section there is externally an investment {a, Plate XX, fig. 4, and Plate XIX,

fig. S) similar to that in the Enopla, apparently composed of homogeneous elastic tissue, yet

showing some granular markings towards its outer border. This coat is tougher than any of

the others, and often retains its integrity after they have ruptured. A powerful longitudinal

muscular layer (6) lies within the former, its fibres in transverse section having the same histo-

logical charactei"s as in the Enopla. At opposite or nearly opposite poles of the circle, however,

a remarkable interposition severs the continuity of the layer (as seen utr/,/). At one pole, two

synnuetrical buntlles of librcs spring from, t lie succeeding circular belt, and, slanting outwards,

cross each other, so as to disconnect the longitudinal coat just mentioned, and for a portion of its

circumference wedge it between two l)an(is of circular fibres. The outer or oblique bands of

circular fibres become lost in the external coat of the organ. The longitudinal layer (i) is thus

diniinislictl to a blunt point on each side of the intersection of these peculiar fibres, and a region

is formed externally which is occu|)ied by a special and somewhat lozenge-shaped group of longi-

tudinal fibres, through which the dotted line y passes. The longitudinal layer, especially near

the wedge-shaped ends (where the fibres are often arranged in a thicker mass in these preparations),

is marked in the centre by a faint linear streak, as if composed of two layers, but this does not

continue ail round, and is not apparent in every specimen, nor in L. (/essercnsis. At the other

pole there is a variation, for it is found that an elongated portion (/) is cut oft" without apparent

intersection, the ends of the great longitudinal coat (b) being widely separated. It generally

happens that towards this side tlie bulging of the contracted organ occurs, and, it may be, such

forces the edges of the longitudinal fibres apart, and aids in causing the above appearances ; but

it would not account for them all. In contraction this coat is sometimes thrown into a silky belt

of regularly waved fibres. AVithin the longitudinal layer is an ecpially powerful one of circular

fibres (c) which, at opposite poles in the transverse sections, gives off the peculiar oblique bands

previously mentioned. A basement-layer [d), better marked in Micnira fusca than in Linens

(/csserenisis, is situated on the inner surface of the circular coat. There is also present in the

former species an incomplete belt of longitudinal fibres (e) within the basement-layer, and which

is not evident in the latter. Attached to the inner surface of the basement-layer, or in the latter

instance partly to the incomplete longitudinal, is the glandular mucous coat (/), which, from

lengthened preservation, has in this case become somewhat altered. The glandular bodies arc

scattered chiefly towards its inner or free surface. In fresh preparations, i. e. in those made

from the organ ininiediately after extrusion from the living animal, a regularly radiate

arrangement of this coat is constantly observed, as if a series of explosions had occurred in the

mucous substance so as to scatter the globules and gelatinous bands in a fan-shaped manner.

Indeed, the aspect resembles thick and graceful tufts of grass with large spikes, for the gramdar

glands are mostly at the tips of the streaks of mucus, a state probably due to their passage

outwards under compression. Professor Keferstein figures this in Borlasia splendida, but he

does not refer thereto in his descriptions. In the fresh specimen the glandidar papillse

are nmch smaller than in the Enopla, and widely different in shape (Plate X\TI, fig. 20,

and Plate XVIII, fig. 14), the former representing them in the extruded proboscis, the latter as

viewed from without. Under ordinary circumstances they have an ovoid form, and vary from

f-jL^th to -ouVo*^!! of ^" '"^'^ i" size. Under pressure they become either flattened circular

bodies, or assume a cylindrical and slightly barred aspect ; and, after escape into the surrounding

water, the contents are club-shaped or rounded (^Plate X\ III, fig. \2).
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The usual cross of fibres occurs at one of the poles of the transverse section of the proboscis

of Linens marinm (Plate XXI, fig. 5), but the separate piece at the opposite pole is somewhat

larger than in L. geHScrenmH. The proljoscis of Cerebralultis anyulalun (Plate XXIII, fig. 18)

(liObrs from tlic foregoing at one of the poles of the circle in transverse section. The layer of

circular fibres is divided into two bands, one of which (the inner) passes continuously round,

while the outer, after the usual intersection at one pole, diverges much more at the other, so as to

make a triangular space lietween its fasciculi. In the space thus formed is situated a band of

longitudinal fibres (y«). Further, in the outer angle of the cross, that is, in a position

agreeing with the wedge of fibres at the opposite pole, a narrow belt of longitudinal fibres e.^ists

{(jh). In the Lineus acuticeps of Dr. Baird, from St. Vincent's, West Indies (L. Guilding's

collection, Pritish Museum), the cross made by the fibres is entirely absent, and this coincides

with a continuous and powerful longitudinal muscular layer within the circular coat. The

latter (inner longitudinal coat) also occurs in an example of the LineiJa collected l)y Dr.

Cunningham in Elizabeth Island. The Lineus nova-zealandia of Dr. Baird, again, agrees with

the ordinary British forms in regard to layers, but there is no cross of fibres at one pole. A small

form from Greenland also shows no intersection of the fibres, but the circular coat is divided

by a median line into two layers, and there is a complete inner longitudinal coat. In Borlaisia

Elizabdha the white proboscis is extremely slender in proportion to the bulk of the animal, and,

moreover, the walls are comparatively thin. Instead of the shrinking and condensation which

usually occur on immersion of the organ in spirit, a considerable central cavity remains in

this ease. Externally in transverse section (Plate XIX, fig. 7) is a thin investment, which

generally shows a central line, as if divided into two layers. Beneath is a coat of

longitudinal fibres, and tluu a thin belt of circular fibres with the ordinary ghmdular lining.

The i)apill» of the latter are small, rounded, and minutely granular. Mcckelia asulcata is dis-

tinguished from other Lineida by the structure of its proboscis (Plate XX, fig. 5), which has

externally no distinct superficial layer. Its outer coat consists of densely woven spiral fibres,

which at opposite poles in the sections cross each other more distinctly than at other parts.

The next (inner) coat consists of a considerable layer of longitudinal fibres, upon which the

glandular papilltc rest.

In Micriira the organ is furnished with somewhat slender papilla?, which assume various

shapes under pressure. \Mieu viewed laterally, the rounded or flattened papillae, that formerly

seemed only granular, appear to be composed of a series of minute rods set closely together

(Plate XVIII, fig. 13). In some, however, the striae are longitudinal. When extruded from

the organ into the water, the cylindrical bodies in the papillae cling together in some instances

like fibrillae ; and the appearance in the prepared specimens is quite characteristic, the mner

surface being covereil with a vast number of these elongated structures. The latter are the

bacillary bodies described by Dr. Max Miiller, but I have never seen in the British species any

of the urticating organs mentioned by this author. The anatomy of the organ in this section

agrees with that in Lincitv, and in spirit-preparations the shrinking causes a protrusion of tissue

at the separate segment opposite the intersection of the fibres.

In Carinella annulata the proboscis has externally a thin investment composed of two layers

(Plate XX, fig. G), the outer consisting of elastic and the inner of circular muscular fibres ; then a

thick layer of longitudinal fibres is met w ith, and, lastly, a coat of circular fibres, to which the glan-

dular lining is attacked. Rod-like bodies occur- in the papillaj of the latter coat, as in other forms, and
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seem to be analogous to the " stabfurmi^a>n Korpcicluii " of Professor Kulliker,' and other

investigators of the stnictnre of the Aunrliila. In the Carinella from Halta, the proboscis

proceeds from the tip of the snout in the usual manner, but instead of the posterior end

diminishing insensibly into the long museular fasciculus, the organ divides into two nearly equal

trunks (I'hitc XXI, fig. 9), each about as large as the entire portion, and terminating in a .some-

what abrupt and dilated end, to wiiich a long muscular ribbon is attached. The wall of this

peculiar proboscis, so far as I could nnike out from the single and rather unfavourable example,

had the following structure :—A circular layer showing a few granules on the outer margin in

transverse section occurs externally; within is a powerful and apparently continuous longitu-

dinal muscular coat, from the inner surface of which the granular papillary mucous lining

projects. The inner or free margin of the latter is comparatively smooth, a result probably due

to the miriUteness of the papilhc. Each liml) of the fork has the same structure as the

anterior region, and the thick longitudinal coat, after bending inwards at the posterior end of the

dilated termination, becomes continuous with the muscular ribbon. The proboscis thus differs

from the ordinary form in the Carinellidm in the hii'unation, and in having no distinct circular

coat within the longitudinal. It has no closer analogy with any other type.

In Ccpluilothrij; the pa])ill;c of the proboscis are acicnlar, and longest anteriorly

(Plate XVIII, fig. 15). In transverse section the walls present a simpler structure than in

Linens ; but, though in the living animal an external circular and an internal longitudinal muscular

coat are apparent, the tissues become so confused after mounting, that I have not satisfactorily

unravelled them.

Under the action of powerful irritants, such as alcohol, the Lineidce detach, in their spasms,

both the anterior and posterior connections of the proboscis at once, so that the extruded organ

remains in its ordinary condition when expelled, and is not everted. In Cephalothrij:, again, it

sometimes ruptures near the ganglia, and is drawn backwards by the ribbon of attachment and

its own elasticity ; the animal apparently being unaffected by the injury, which regeneration soon

repairs. I have never seen the worm use the proboscis for any jjurpose ; and though M. van

Beneden has observed it extruded in Cerebratulus CEnstcdii [Lineus hUiaeatus), and threatening

its prey, I fear it could not do much harm. The lifelike vermicular motions of this muscular

tube, both in sittl and when cast off, have misled Mr. Beattie and others, so that they

described the organ as a young animal, and the possessor as viviparous, or even considered

the expelled portion a parasite. This is at once apparent on examining Mr. Beattie's specimen

of the supposed young animal in the British Museum. The proboscis is reproduced in the same

manner as in the Enopla ; and the discarded organ, if not ejected, may be seen floating in the

proboscidian cavity amidst much granular debris. Sir J. Dalyell states that the usual colour of

the proboscis in Lineus marinus is vivid red ; our specimens have generally had white or faintly

pinkish organs.

M. van Beneden docs not mention the tissues to which the muscular retractor of the pro-

boscis is attached in his Ncmertes communis, and speaks of it as suspended freely in the cavity of

the body, like the digestive tube of the Bryozoa. A further remark with regard to the organ in

' Vide ' Kurzer Bcricht iiber eiuige im Herbst 186i- an clcr Westkiiste von Schottlaud,' &c., pp. 12,

et scq.

11



lOG ANATOIilY OF THE AXOPLA.

Cerehrattilus (Ersledii (Z. bilineatus) makes his error still more apparent, for he says—" Toute la

trompe se meut librement dans la cavit<$ intestinale." Prof. Keferstein gives a small figure of a

transverse section of the organ in Cerehralidm maryinatuH turned inside out ; but, though he

indicates tlic lozcngc-shapcd space formed by the intersection of the fibres, it is misplaced on one

side, and the entire figure is too indistinct for reference.

C. The Digestive System.

a. Moulh.

The nioutli in Liiieus ffesserensix is a longitudinal fis.sure on the ventral surface, situated a

short distance behind the ganglia, and varjing in size according to the motions of the animal,

and the degree of contraction or relaxation. Its ordinary appearance under examination is repre-

sented in Plate XIX, fig. 1, w. Certain broad pale lines radiate from the lips of the fissure, an

arrangement whicli led Dr. G. Johnston into the error of considering the mouth a nerve-ganglion

and tlie farrows branches. These radiating lines or folds are due to the same structural cause

as in the ciliated o'sophageal region of the Enopla—viz., prominent longitudinal rugaj of the

thick glandular texture of the organ, which, in this case, permit great dilatation of the parts

during ingestion. The number of these ruga; varies, as may be observed by a comparison of the

figures. AVhen L. (/esscrciisis is killed by immersion in fresh water the mouth frequently presents

five or six somewhat triangular folds of the a>sophagcal structure, which fill up and distend the

aperture. The mouth is very conspicuous in Lineus marinus (Plate XVIII, fig. 2). In Linens

lacteus it is situated very far back (Plate XIX, fig. 3), so that a long space intenenes between it

and the ganglia ; and there is a marked difference in this respect between the present species

and L. sanguineus (Plate XIX, fig. 2).

In Carinella the oral aperture forms a longitudinal slit, somewhat less conspicuous than in

Lincus. In Valencinia lineformis the mouth is quite as distinctly marked as in any example of

the latter, and placed far backwards.

In Cephahthrix the lips of the aperture are frequently thrust outwards in the fonn of a

short funnel, so that the animal resembles an elongated Distoma. Some circular fibres are 2)resent

round the mouth in this group, and probably exist also in Lineus.

b, (Esophageal Division.

The mouth leads into a large ciliated oesophageal chamber [j), which commences anteriorly

in the form of a cul-de-sac behind the ganglia and cephalic sacs, and nearly closes by its anterior wall

the vascular lacuna: there, while it may be said to terminate posteriorly at a distinct incunation

of its wall, by becoming continuous with the digestive cavity proper. In transverse section

(Plate XX, fig. 1), the anterior part of this chamber is seen under favourable circumstances as a

thickly folded glandular mass [j], with the ventral slit [w) leading quite freely into it. The cavity

has not yet attained its full size, and the mouth is severed at its anterior border. Superiorly, a
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large space is occupied by the proboscidian sheath («), and tlic great lacunaj («, «), and indications

of some otlier vascular meshes arc seen at the sides. The margins of the nioutii (to) curve inwards,

and f:;radunlly merge into the ciliated glandular texture of the cavity. A little further back the

glnmlular substance is confined to the inner surface! of the body-wall (though not closely

ap})liiil tlunto), leaving a large central space. In lull perfection the chamber and glandidar

texture are seen in Plate XX, fig. 3. The minute structure of the wall of this portion of the

digestive cavity is similar to that of the ciliated cjcsopluigeal region in the Euopla, being composed

of a thick layer of granular gland-cells and basemcnt-sul)stancc, raised here and there into pro-

minent ruga), and possessing a rich coating of cilia on the inner surface. The incurvation of the

borders of the region is an interesting circumstance, and demonstrates the distinction between it

and the succeeding division, even from the earliest condition of the worm, without for the moment

regarding the other cardinal facts relating to the peculiar arrangement of the circulating channels

on the walls, the thicker texture of the latter, and the total absence of the gregariniform parasites.

Moreover, it is only in this region that the cilia of the digestive cavity arc apparent, probably

because the greater firmness of the walls keeps the chamber somewhat distended. In certain

lateral views of the animal (Plate XXII, fig. 4), the distinction between the oesophageal and the

succeeding region is very evident, the point of junction being inflected in a characteristic manner.

Though in the various drawings of transverse sections of Linens this chamber (oesophageal)

is seen in its normal condition, it is well to remember that it undergoes very marked alterations

in size, according to the condition of the proboscidian cavity in its vicinity, for the proboscis

most readily distends the latter in this region, and bulges it so much that the walls of the former

are pressed flatly together at the ventral surface. In the contracted condition of the worm, as

after immersion in spirit, the communication between the oesophageal and the succeeding portion

of the digestive system is almost obliterated.

c. Alimentary Cavity Proper.

The second or great division of the alimentary tube extends from the point of inflection

previously mentioned to the posterior end of the worm, in the form of a ciliated chamber with

glandular and sacculated walls ; but the cilia, with the exception of a streak near the tip of the tail,

are only well seen on making a transverse section of the living animal, though they are actually

longer and more active than those on the cuticular surface. In pale species, such as Linens

lacfem, ^lont. MS., the digestive canal is very distinctly divided, for the posterior region is not

only more opaque than the oesophageal, on account of the greater development of its glandular

elements, but its borders are crenate from the sacculations. The posterior aperture or anus is

situated slightly in front of the tip of the tail, and is well guarded by the muscular structures

surrounding it, as may be observed before granular matter escapes, for it requires the im])ulse of

numerous waves of fluid before yielding under pressure. In some favourable specimens (Plate

XIX, fig. G) masses of cells and debris may be seen revolving within the dilated anus before

extrusion. In various examples a distinct anal papilla (Plate XVII, fig. 22), furnished with a

tuft of longer cilia, projects posteriorly.

In transverse section (Plate XXI, fig. 1), the encroachment made on the cavity by the

ovaries, during the period of their activity, is well shown, and also the gregariniform parasites,
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which often occur so nljiindaiilly in these worms. When the animal, after spawning, lia«

regained condition in its native haunts, the granular cells of the digestive chamber become

largely developed, so that in transverse section the body is rounded (Plate XX, fig. 3), and the

entire middle region filled up liy the mass, with the exception of an irregular fissure in the

centre ; whereas considerable atrophy of these elements occurs during long confinement, or the

exigencies of reproduction. Towards the posterior end of the worm the tract is much diminished,

and, in the living animal, more evidently ciliated when viewed from above. The minute structure

of the wall of the cavity (Plate XVIII, fig. 16) beare much resemblance under pressure to

that of the ciliated cnsophageal region in JiHjjtiiponis, having a basement-substance, in which are

imbedded a vast array of granular glands, and with the inner surface richly ciliated. The

contents of the glands (Plate XXI, fig. 7) consist of granular cells and globules, which readily

escape from the free border of the organ, and are often ejected per anum.

In Cariiirlln and Vahndnin this and the previous region agree so closely with tlie

arrangement in Uncus that no special description is necessary.

The ciliation of the entire digestive canal is more apparent in Cephalothrix linearis than in

Linetis. It has a similar arrangement in transverse section (Plate XXI, fig. 2), and the same

grcgariniform panisites and an OpaVuin occur. In structure the first or oesophageal portion has a

nnicli more lax and cellular aspect than the succeeding densely granular region ; and from the

translucency of the animal the distinctions between the divisions are more exaggerated. In one

specimen sent from St. Andrews in April, the digestive chamber was coloured of a fine pea-green

(Plate IV, fig. 5), instead of the usual pale pinkish hue, a state due to the uniform tinting of the

cellular elements, it may lie from the nature of the food, such as the deep-green ova of P/ii/llodoce.

Ehrenberg, De Quatrefages, Girard, and Stinipson considered the mouth to be the genital

orifice, the former observing that a large quantity of mucus was discharged therefrom. Mr. H.

Goodsir thought the canal common to the respiratory, digestive, and generative systems. " In

Serpcnfaria," he observes, " it acts almost as an organ of digestion, while in Nemertes there is a

trumpct-shai)ed cxsertile proboscis, which, contrary to the opinion of Rathke and other

naturalists, and according to the opinion already expressed by Ehrenberg, is the intestinal

canal." He agreed with Ehrenberg in supposing the ova escaped into this chamber. His

views were rather erroneous, such as imagining the first region of these worms to be composed of

a single annulus ; but the succeeding or termirial of many, each about an ^th of an inch in length ;

moreover, that each of the separate annuli contained all the elements of the perfect or original

animal, viz., a male and female generative apparatus, the cavity common to the generative,

digestive, and respiratory functions, and a small dorsal vessel analogous to the intestinal canal of

Nemertes. Scrjjciifaria, therefore, he explains, "is a composite animal, each perfect individual

consisting of numerous and apparently still unformed or imperfectly formed individuals."

Modern researches do not support any of these suppositions. Amongst the British zoologists

who have examined these animals, Dr. Williams, while admitting the digestive nature of this

cliambcr, misinterprets its true relations. He considers the organ a closed sac filled with a

milky fluid, and having many diverticula, into which the nutritive matter passes by exudation

from the proboscis. He appears thus to have drawn up his description from one of the Enopla,

which possessed no large slit leading into the chamber. He denies the existence of a proper

anus. AVhile thus deviating from the true structure of the parts, he is correct at least in viewing

the chamber as digestive, and quite independent of the generative system placed to its exterior.
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Sir J. G. Dalydl, wliosc untiring scrutiny of the Iwihits of such animals is wortiiy of all praise,

saw a Lineits (his Gorditts gesserensis) feeding by the ventral slit, which he therefore correctly

termed the mouth. Dr. Johnston in his ' Catalogue' observes:—"There is another and much

larger aperture in front, behind and underneath the head. Long mistaken for the mouth, this

has been usually descriijcd of late as genital, but the orifice is doubtful." He terms the

alimentary canal the general cavity of the body. M. van Bcnedcn does not demonstrate that the

so-called biliary elements are simply constituents of the wall of the digestive cavity, and not

special CtTca attached to the sides of the canal. In Liticus hilineatm (his Cerebraluli/s (Erstedii)

he states that the nutritive chamber is divided into three compartments—the first short, and

corresponding to the oesophagus ; the second twice or thrice the length of the former, and

representing the stomach ; the third extending to the posterior extremity of the worm and con-

stricted at regular intervals, and etpiivalent to the intestine. I have not yet noticed this in

tlie British examples, which agree with the typical Lineidce in the structure of tlie organ,

although the external aperture or mouth is somewhat smaller. Prof. Keferstcin's description of

the cavity as applied to Linens, though brief, is good, and his criticism of Van Bcnedeu's view, in

regard to the "liver" in the same group, fair.

7. Nervous System,

The cephalic ganglia or central organs form two large and conspicuous pale red masses

situated a short distance l)chind the snout of tlie worm (Phite XIX, fig. 1). They differ in

shape, as seen under sliglit pressure, from the same organs in the Enopla, each half being

narrower and more elongated, so as to cause the entire arrangement to have the appearance of a

horseshoe-magnet. In some specimens, instead of being more deeply tinted than the rest of the

cephalic tissues, they are paler, on account of the deep red coloration of the latter ; while in others

they can scarcely be distinguished under the dense blackish-green coating of cutaneous pigment.

They are surrounded by the usual fibres of the region, besides the proper sheath of the ganglia.

The inferior commissure, often of a deep red hue, is well marked, and placed quite at the front. The

curves of the ganglia do not bulge so much forward on each side as in the Enopla, and thus the

anterior margin of the system forms a nearly uniform transverse line. The superior commissure

is smaller and less distinct; indeed, it is with difficulty seen in the living animal as a transparent

preparation. Each ganglion is composed of a superior and an inferior lobe ; and in minute

structure the nervous matter agrees with that in the Enopla. The inferior lobes and commissure

rest upon the solid tissues of the snout (Plate XVIII, tig. 9) instead of having the buccal cavity

beneath them, as in the latter. On making a transverse section of the ganglionic mass just

behind the commissures (Plate XXII, fig. 1), the superior lobe is found to be more rounded

than the inferior, and to communicate with its fellow of the opposite side by the superior

commissure. The inferior lobes are somewhat ovoid, connected by the great commissure,

and give ofT the lateral nene-trunks posteriorly. In front the two lobes are soldered

together, but towards the posterior part a section is now and then found, which shows the

posterior end of the upper lobe separated from the inferior. This severance of the end of the

upper lobe is not to be confounded with the free rounded sac which lies close behind, as demon-

strated by a section in which the knife has cut the left ganglion somewhat further back than the
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liglit, and so indicated this separation on that side. The presence of the tnirapet-shaped mouths

of the ducts ot the cejiliahc sacs in such a preparation shows that these bodies are posterior and

not yet reached by the instrument. Longitudinal sections of the head of the worm exhibit

tlie ])ositions of tiic ganglia and the cephalic sacs witii great clearness, each of the former

often j)resenting different appearances on the respective sides from obliquity of section, but the

posterior borders are always distinctly separated from the sacs (Plate XVIII, fig. 10).

Ill all sections of the ganglia a peculiar change occurs after mounting in chloride of

calcium, the oily matter of the tissue collecting in curious streaks and circles, and apparently at

some parts resisting the penetration of the fluid.

Considerable dilliculty is experienced in making out the anterior branches of the ganglia,

from the opacity of the snout ; but three or four trunks of note arc occasionally apparent—two

large branches superiorly, and one or two smaller beneath. Some twigs seemed to proceed in the

direction of the eye-specks, but their ultimate distribution could not be traced.

Each great nerve-trunk (Plate XIX, (ig. 1, //) leaves the posterior end of the inferior lobe as

in the Enopla, proceeds along the side of the body, and terminates at the tip of the tail. The

calibre of the cords slightly diminishes as they course backwards ; and their position is nearer the

ventral than the dorsal surface. Branches |)robably exist, but only faint traces of such are seen

in the longitudinal sections, for the opacity of the textures in the living animal prevents their being

satisfactorily made out. The trunks are imbedded in a fibro-granular matrix (Plate XXI, fig. G,

w') of the same reddish hue, and have, in aildition, the proper sheath {neurilemma) of the ne^^'e.

In some pale s])ecies they are marked externally as two pinkish dorsal streaks. These trunks, as

already indicated, have a very different position from the nerves in the Enopla, being situated

outside the circular muscular layer, and between it and the great longitudinal. Two muscular

coats (circular and internal longitudinal) thus inter\ene between the nenes and the body-cavity

and its contents, whereas in the Enopla the nerves are within all the muscular layers.

The general arrangement of the cejihalic ganglia in CarincUa annulata agrees with that in

Linens, so that a special description is unnecessary. The lateral nerve-trunks lie between the

basement-layer and the external (circular) muscular coat of the body-wall (Plate XXII, fig. 2, Ji).

In Valencinia lineformis a variation is observed, since the nerves do not quite reach the external

border of the creat longitudinal muscular layer.

The chief peculiarity of the ganglia in Cephahllirix (Plate XIX, fig. 9), as first pointed out

by Prof. Keferstein, is the advance of the almond-shaped upper lobes, so that the superior

commissure is quite in front of the inferior. The lateral nerves are placed between an

isolated longitudinal fasciculus and the great longitudinal muscular coat of the worm (Plate

XXI, fig. 2).

Mr. H. Goodsir criticises the description given by M. de Quatrefages of the nervous system

in Serpentaria and Nemertes, and, like CErsted, denies its existence altogether, averring that

microscopically the so-called neiTe-trunks show no nervous elements at all, but are the testicles of

the worms. I fear, however, this worthy naturalist depended rather upon analogy than actual

observation in this case. He accounts for the nervous fibres seen by Rathke (the first who

correctly described the ganglia in Linens) passing from the cephalic ganglia to the narrow

slits on each side of the head, by supposing them to be seminal tubes on their way to the furrows

(his seminal apertures). M. de Quatrefages confines his examinations chiefly to the ganglia of

the Enopla. Frey and Leuckart, again, confound the cephalic sacs with the posterior part of the
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ganglia. M. van Rcneden makes a curious remark in regard to his Nemertea Qualrcfagii—viz.,

tliat tlic " collier ccsopliagien" is peculiar for its red colour, which luic, he says, is less marked in

the other species of Nemertea. This colour, he explains, is not due, as believed for a long time,

to the nerve-ganglia, hut to the vessels which surround tlicni, and it can easily he understood

how the gani^lia were confounded with the vascular trunks. Nothiuj' akin to this has ever come

under my observation, and the minute anatomy of the region is adverse to the view. Prof.

Grube had previously made the same rcRiark in describing Nemertes purpurea, Johnst, a species

which (judging from the descriptions) seems to differ very materially from Nemertes Neesii, and is

apparently one of the Anopla, but I have not yet seen any liritish representative. Prof.

Keferstein is scarcely accurate in affirming that the ganglia in this group arc larger than those of

the Enopla. In his figure of the parts viewed from the dorsum (Taf. vii, fig. 1), the cephalic sacs

are not discriminated

8. Cephalic Fissures.

On each side of the head in the majority of the Anopla is situated an extensive fissure (Plate

XIX, fig. 1, and Plate XVIII, figs. 3, 8, 9, I/), which commences as a shallow groove at the anterior

border of the snout, and terminates, in the form of a reddish pit, somewhat abruptly, just beyond

the entrance to the cephalic sac. A distinct constriction of the anterior region occurs behind the

fissures in Lineus t/esserensis, thus marking off the cephalic boundary. There is nothing special

in the anatomy of these fissures, for they are formed by a simple extension of the cutaneous

elements superiorly and inferiorly, as represented in the transverse section (Plate XVIII, fig. 9).

Their entire surface is covered with very active cilia, which, as before mentioned, I have often seen

cease abruptly, and again begin to play vigorously. The vapour of chloroform, if applied in

sufficient quantity, causes them to stop entirely, but they again commence vibration on the

partial recovery of the animal. CErsted and others have considered that these fissures perform a

respiratory function, but of this there is no sound evidence. Mr. II. Goodsir thought they

were the apertures of the male generative system, a supposition, as mentioned, scarcely

requiring refutation. Prof. Keferstein gives a very good summary of the views of previous

observers, but, while agreeing with none, he advances no new interpretation of these structures.

He concludes by criticising ]\I. van Beneden's statements, to which he objects, but he has

scarcely reviewed them at suflScient length. M. van Beneden observes that the cephalic fissures

are furnished posteriorly with a pit leading into a ciliated funnel, and that the lateral vessels when

tiiey approach the ganglia swell out into vesicles (" ils se renflent la en vesiculcs"), which simulate

the ganglia, and convey their contents to the exterior by the ciliated funnel just mentioned.

He considers that the central point of this apparatus lies immediately beneath the ganglia on

each side ; and he has seen, under compression, the pit of the lateral slit adjoin a large canal,

which terminates exteriorly by a sort of funnel, and this leads into a pouch behind the nerve-

ganglia. He did not sec any vibratile movement within the vesicle ; and states his conviction

that this apparatus is similar to that in the Trematoda and Cestoidea. Thus, as Prof. Keferstein

says, he has nearly retrograded to the time of Huschke, who thought these fissures connected

with the lateral nerves, which he took for canals. In his enlarged figure, however, he represents

the position of the cephalic sacs fairly, but he has a large blood-vessel running exterior to the
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nerves, and extending to the tip of the snout ; this, of course, is at variance with a true interpre-

tation of the structures in the Anopla.

The cephalic; fissures, as characteristic of the typical Z///<'iV<f, are absent in Carincllaannitlata,

their places being sup|)lied by two pale curved grooves on the dorsal and two continuous

transverse furrows on the ventral surface of the snout. The depressions are richly ciliated. In the

remarkable form from Balta, the snout is surmounted by two curious frilled processes (Plate XXI,

fig. 9, b), which terminate posteriorly in a long filament. Whether the latter, however, is a

structure nut t/cneris, or only some normal constituent of the body (such as a nerve) in a ()eculiar

position, the state of the specimen forbids our determining.

The cephalic fissures and furrows are entirely absent in the family Cejjfialothricidee.

9. Cephalic Sacs.

At the posterior end of each lateral fissure, a fnnnel-shaped tube (;«', Plate XIX, fig. I)

leads into a large globular structure (w), often of a pinkish or reddish hue, and the apparent

homologue of the cephalic sac in the Enopla. Tiie globular body lies over the origin of tla- great

nerve-trunk on each side, and abuts so closely on the posterior prominence of the upper lube of

the ganglion, as to have led some observers into the error of supposing it only a continuation of

the ganglionic texture. Very careful preparations and examinations of the adult animal,

as well as observations on the young at various stages, remove all doubt on this subject, and show

that these glol)uIar structures belong neither to the nervous nor the circulatory system. The

funnel-shaped duct (;«') is richly ciliated, and the cilia may be traced to the sac, wherein they are

continued as a linear streak along its outer border, but its general mass is not furnished with

these organs. The ciliated curve along the external margin is well seen in young specimens, but

its exact superficial extent is dilKcidl to determine. In favourable examples the walls are observed

to contain finely granular cells, which have a clear and distinct nucleus. These cells are most

evident on the inner and posterior curves, the outer curve being pale. The sacs project pos-

teriorly into two large cavities—contiimations of those indicated in Plate XX, fig. 1, s,s, on each

side of the proboscidian tuimel, and are thus laved by the circulating fluid, which rushes forward

from tlie walls of the digestive cavity; but there is nothing to support ^1. van Beneden's views

as to their continuity with the circulatory system. Their relations to the ganglia have been

adverted to already, and are well shown in some horizontal sections, where one sac has been

severed considerably lower than the other.

Just in front of the e.xtcrual border of the curved dorsal groove on the snout of Carinella

annulata (Plate XVII, fig. 24) is an ovoid body apparently homologous with the foregoing, but

I have not yet been able to trace its anatomy, on account of the opacity of the cutaneous tissues

in this animal.

The sacs are absent in CejjhaloiJirLr.

The function of these bodies may be excretory. Their gradual advance in position, and

proportional diminution in size in the developing animal, are interesting features in this respect.

Prof. Keferstein does not enter into structural detail with regard to these organs in this group,

but states that they lie at the posterior end of the lateral fissure. In Linens sa/i^ui/iei/s he

mentions they are in connection with the under surface of the ganglia, whereas they are situated
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distinctly above the latter. In liis figure no separation is made, and the dilated organ is con-

founded with the posterior part of the superior lobe of caeli ganglion, the duct or ciliated canal

ninning beneath. The development of these sacs in the very young Neuiertean inside the

Pylidium, as recently narrated by E. MetschnikoflF, confirms all our views of their relations.

10. Eye-specks.

These arc simply masses of black ])iu;m('nt, arranged on the sides of the snout with greater

or loss regularity, and without any special optical structure. The te.xtures of the head and nerve-

fibres themselves are so unfavourable for observation that I have had difficulty in making out

nerve-branches thereto. A more definite structure is observed in the Enopla, both as regards

nervous elements and complexity of organization. Some of the Anopla have no eyes (a remark,

however, which does not apply to Lincus marinm), or have them only temporarily in their young

state, like the Tornaria-larva of BalanoyloHSUs or developing oysters and Terehralulce, while all

the known Enopla possess them. It is a curious fact that in transverse sections of the snout

(such as Plate XVIII, fig. 7) considerable pigment-specks are seen towards the ventral surface.

II. Vascular System.

The circulation in Lineus diverges considerably from that in the Enopla, the vessels differing

in definition, size, coiling, and contents. The main trunks, indeed, somewhat resemble long

cavities, with contractile walls, within which floats a transparent fluid with corpuscles. I have

termed this system the circulatory, but the current is driven by the contraction of the vessels now

backward, now forward, so that it is rather a kind of oscillation.

There arc three great longitudinal trunks—confining the descrii)tion at present to the region

behind the ccsophageal division of the digestive tract—a dorsal [p] and two lateral or ventral, r, r,

in the various transverse sections, and in Plate XIX, figs. 4 and 5. These three vessels in Lineus

were first mentioned by Rathke. The dorsal is a large trunk situated immediately outside and

to the ventral surface of the proboscidian sheath ; while the ventral, also considerable trunks,

lie on a lower plane, and nearer the middle line than the nerves. Indeed, when the three vessels

are distended in L. ycsserensis and L. sanguineus, they occupy almost the entire breadth of

the worm under gentle pressure. They are frequently dilated in various ways, sometimes

irregularly moniliform, crcnate, or simply distended as long pale spaces. The three trunks

are intimately connected by an array of simple and rather large transverse anastomosing

branches {y, Plate XIX, fig. 1), some of whicli arc forked. The transverse branches have

special contractile walls, and are not mere random channels, as may be seen in the longitudinal

sections of the worms (Plate XVIII, figs. 6, \). They are subject to the various changes of form

noted in the larger trunks. The great longitudinal vessels are further connected at the tip of

the tail (Plate XIX, fig. 5). The dorsal generally contracts from behind forward, and drives the

corpuscular fluid, not only to the front, but also through the transverse branches into the lateral

trunks. The latter propel their contents in both directions.

At the posterior end of the oesophageal division of the alimentary- canal the three great

15
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vessels, for tlic most part, lose tlicir individuality, and, so far as I have observed, form an

elaborate vascular meshwork between the oestjphagus and the inner muscular layer of the

body-wall («, k, Plate XIX, fig. 1, and more clearly in Plate XX, fig. 2), again meeting

in the lacunae («, *) in front of the cavity, and bathing the bulbs of the cephalic sacs

which lie therein. These lacunae or channels pass forward to unite at the ganglionic commis-

sures, and the granules of the contained fluid may be seen rushing forward in the one and

backward in the other. In addition to the smaller meshes surrounding the oesophageal region,

there arc two larger spaces on each side of the proboscidian sheath in transverse section, which

may be held as the continuations of the dorsal vessel. The reticulations formed l)y this system

arc noticed under favourable conditions in the living animal [e. g. as represented in Plate XIX,

fig. 1), as well as in numerous transverse sections. I have not been able to see any blood-vessel

in the tissues of the head in Lineus. A distended pale portion may often be observed in the

central line between the snout and the ganglionic commissures, as if the animal had gulped water

by the aperture for the proboscis, so as to distend the channel, but this has no connection with

the circulatory system. Transverse section demonstrates that there is no other channel in the

snout in front of the ganglia than that just referred to.

In Borlasia Elizabetha a reddish coloration is frequently observed in the living animal on

the ventral surface at the white belts, showing that some contained fluid tints the dermal

tissues during its passage. On puncturing the dilated anterior end, for example in removing

the proboscis, a copious exudation of a reddish-brown fluid occurs. This presents many fusiform

or clavate corpuscles, probably from the proboscidian fluid ; but there are also present a vast

number of minute granules of a yellowish colour by transmitted light (reddish in mass), which

l)robably belong to the blood proper (Plate XVII, fig. 23). Many of the latter bodies show a

contraction in the middle, so as to resemble a figure of eight.

In attenuate pale species, such as Lineus lacteus, Mont., MS., the intervention of an

elongated region between the posterior end of the ganglia and the anterior border of the

n-sophageal region renders a special modification of the circulatory channels necessary. Accord-

ingly, it is found that after the fluid collects in the spaces in front of the alimentary organ, it is

conveyed by two long vessels forward to the ganglia, where the same ending occurs as in the

other species. These channels seem to be simple elongations of the ordinary lacunae, and are

represented in transverse section in Plate XXII, fig. 3 ; thus forming an intermediate link between

Lineus (jcsserejisis and the still more extended post-ganglionic region in Cephalothrix.

In Carinella annulafa two great longitudinal vascular trunks (Plate XXI, fig. 3, r) lie within

tlic inner or longitiulinal muscular coat opposite the nerve-trunks, and they are pecidiar on

account of their large size and the granular nature of their contained fluid. They form a coarse

network in the oesophageal region, as in Lineus, and are continued forward just within the border

of the snout to meet in a vascular arch.

In the fragmentary specimen from Balta transverse section of the anterior region (Plate

XXII, fig. 2) shows a large ovoid and probably vascular tube (r) placed at the inner border of

the great longitudinal muscular coat on each side, while the nerve-trunk [n) lies outside the latter.

The cavity is partly filled in the preparation with minute granular cells. This agrees with the

arrangement in Carinella.

Cephalothrix has also two great longitudinal vessels (Plate XXI, fig. 2, r) situated nearly

opposite the nerve-trunks («), from which they are separated by the chief longitudinal muscular
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cont. There is tluis in this system also ii deviation from tiic type of the L'uiciJcc. The size of

the vessels is proportionally larger tlian in the latter, and their transparent fluid contains a

number of minute corpuscles. In llie li\inj^ aninuil each lateral vessel contracts regularly

and swiftly from before backwards, sending a wave of lluid towards its posterior end, at

which the contraction ceases. A reversed movement by-and-by takes place, the contents

being propelled towards the snout. Anteriorly the two vessels course forward by the side

of the oesophageal portion of the alimentary canal without subdivision, pass along the sides

of the proboscidiau sheath in special cavities {v), as in Lineus lacieus, in front of the former, and

reach the ganglia, where they communicate. A junction has not actually been seen posteriorly,

but analogy would lead us to sup[)ose its existence. There appears to be little regularity or

rhythm in the movement of the fluid in these vessels, both occasionally contracting from before

backwards at the same time. Generally, however, the contractions are alternate.

Whatever special function the ccsoj)hageal region may perform in regard to digestion, it

is clear the circulatory fluid bathing its outer wall is placed in a favourable condition for

oxygenation, as the mouth now and then must give entrance and exit to sea-water, under the

influence of the powerful ciliary currents caused by the entire surface of this division. Besides,

it is evident that during the varied actions of the oral aperture (e.^. during feeding) the circula-

tion wovdd sometimes be much interfered with if such a rcfe mirahile did iw)t exist. The special

branchial apparatus in the homologous region of Balanoylosnus {vide posted) also gives further

weight to our inteqjretation of the structure of the parts in this group.

Dr. G. Johnston, (Ersted, and Dr. AVilliams mistook the ganglia for hearts, and the inferior

commissure for a connecting vascular trunk. The blood, says the latter author, derived from the

cutaneous system of capillaries, is poured by a dorsal vessel into one of the chambers of the heart

(the dorsal). Prom the latter it is sent into the ventral cavity, and thence distributed over the

integumentary and intestinal systems. He, moreover, says the blood is red, and always devoid

of corpuscles. Such remarks are not based on correct observations. E. Blanchard in his

examination of Cerehratulas liguricus, describes the nervous centres as lodged in a cavity into

which the vascular trunks open, and this can only refer to the post-ganglionic lacunae, though

such do not by any means encircle the ganglia. I have not seen any vascular space surrounding

the " trompe " in front of the commissures, as described and figured by this author ; and the

fluid of the proboscidian cavity could only have been noticed there during the ejection of the

proboscis. He fomid numerous branches proceeding from the longitudinal trunks iu his Cere-

hratdus liguricus. I cannot agree with M. van Beneden's views of the circulation in Lineus, for

he describes the lateral vessels as swelling into vesicles when they approach the ganglia, their

contents being conducted to the exterior by a ciliated funnel. The erroneous nature of this sup-

position has already been noticed under ' Cephalic sacs.' He also mentions that each lateral

trunk conmiunicates only with that of the oi)posite side posteriorly, and concludes doubtfully

thus :
—

" Lc long des parois du tube digestif, on voit en outre plusieurs vaisseaux, mais dont

les aboutissants sont difliciles a decourvir." Another deviation from accuracy is apparent from

his remark (under Cerehralulm (Erdcdii) that " En arriijre un gros vaisseau tros-largc, a parois

tres-contraetiles, (pii parait et disparait par intcrvalles, occupe la ligne mediane et semble s'ouvrir

au bout de la queue." A reference to his figiu-e and its explanation at once makes it apparent

that he has mistaken the proboscidian sheath for a blood-vessel. Prof. Keferetein again does

not enter into detail with regard to the circulation iu Lineus, and his figures and descriptions
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apply to the Enopla, with two exceptions, which represent transverse sections of Cerebratidm

maryinaius. In that through the anterior part of the body five circular vessels at least are

transversely cut in the meshes round the a'sophagenl region, and, moreover, they are joined

by n pink Imnd in the figure, apparently from a connecting trunk. I fear the author has

been misled by the carmine used in the preparation, for in the British examples of " 0;rehralulu«"

the arrangement characteristic of the Lineida is found.

12. Organs of RKPnouucTioN.

The sexes in the known Lineidee are separate, and the ova and spermatozoa developed in

their respective sacs between the inner muscular layer of the body and the digestive cavity. The

glandular elements in the walls of the latter, indeed, undergo a certain amoimt of atrophy during

tile period of rujjroductive perfection (i'late X.\I, fig. 1). Both ova and spermatozoa escape by

pores a little above the lateral nerve-trunks, the apertures being frequently indicated by pale

specks (I'late IV, fig. 2). In Carinella annulata they are often boldly marked by white spots

(Plate VII, fig. 5). In this species also, as well as in L. t/essereiwis (Plate XVIII, fig. 11), the

rudimentary condition of the generative organs may be seen in transverse section as a series of

small globular or pyriform sacs, filled with granules and globules, and situated above the nerve-

trunk on each side of the body.

a. Male Elements.

In Linens (j/csserctisis the spermatozoa (Plate XXI, fig. 10) have the aspect of slender rods,

with a scarcely perceptible enlargement at the end from which the filiform tail proceeds. When

a mass is taken from a living animal, groups often adhere to a point by one end, and, spreading

in a radiating manner, lash the surrounding water with their tails. The spermatozoa of

Z. sff/^y/^'wcM (Plate XXI, fig. 11) are more minute than the former, and somewhat resemble

an awl-handle in shape, with the filament projecting from the butt, which is thus frequently

agitated, while the tapered end is comparatively still. In Lineus marinus the outline of the body

of the spermatozoon (Plate XXI, fig. 12) is less regular than in the foregoing, and seems slightly

crenate in some specimens. A very long filament is attached to the larger end. In Micrura

fasciolala there is likewise a slight constriction in the middle of the spermatozoon, and the tail

proceeds from the larger extremity. The reproductive elements were nearly perfected in the

large Zetlandic variety of this form in August, the sperm-cells being filled with slightly curved

rod-like bodies, having one end less tapered than the other.

b. Female Elements.

The ova occupy similar positions to those of the Enopla. They are few and large in Lineus

gesserensis, smaller and more numerous in L. sanguineus.
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13. Mode of Deposition of the Ova.

Instead of being deposited as free circular bodies, the ova in Lineus yesserensia arc placed

within a flask-shnpcd nienibranc, with one end narrowed to a fine point, and the whole enclosed

in a tough covering of gelatinous mucus, which is fixed either to stone or glass, in the form of a

bulky cord, as noticed by (Ersted. When a female specimen is about to spawn, she seeks the

water-line, or a space above it, and quietly settles along the vessel. By-and-by a copious

exudation of tough translucent mucus takes place, which envelopes the entire animal. In this

mucus (Plate IV, fig. 3), which, when fresh, is crowded with small ovoid granular corpuscles from

the cutis, the ova arc deposited in flask-shaped capsules, each of the latter corresponding to

an ovary, and containing all its ova, viz. from one to seven. Hence, by the nature of the parts,

the ova are arranged in a somewhat irregular double row along each side, the extremities of the

cord—corresponding on the one hand to the head and a-sophageal portion of the digestive tract,

and on the other to the extreme tip of the tail—being free from ova. In some instances the

posterior end of the animal is curiously frilled and grooved on the ventral siu'face during

deposition. When newly exuded the mucus is softer and less tenacious than it afterwards

becomes, and the same may be said of the membranous flasks. The solidification of the mucus is

analogous to what takes place, under similar circumstances, in the egg-capsules of certain

mollusks, c.ff. Buccinum undatum. If one end of the animal be disturbed from its original site

on the glass before the ova are all deposited, four rows will be found instead of two, for

sufficiently obvious reasons. The ova of Lineus gesserensis are of two shades, viz. white and pale

brownish ; and though the dark greenish examples often lay white eggs, they do not seem to do

so always. Each ovum measures from Jyth to -g^jth of an inch in diameter. The deposition

takes place in January and February in those long confined ; but some specimens sent from the

rocks at St. Andrews towards the end of April likewise deposited ova, so that some latitude in

regard to date is necessary. The American examples spawned in January, and those from

Cuxhaven in March ; but the Nemertcs commuim of M. van Beneden only did so in September.

It is often observed that impure water causes recently captured animals to lay their ova rapidly,

as if from a kind of abortion.

14. Development.

The development of the ova of Borlasia obmira—a species apparently identical with our

Lineus gesserensis—has been described by E. Desor up to the period of the extrusion of the

young from the capsules; and Max Schultze and Krohn have also investigated the subject,

especially the former, so that I shall dwell only on such points as have not been elucidated. The

British forms seem to offer great facilities for these investigations, and 1 have had no difficulty in

rearing the Lincida a long distance from the sea.

The ova on deposition in the flask-shaped capsules (Plate XXIII, fig. 2) are uniformly

granular and opaque ; and when broken up, are found to be composed of a granular oily matter,

which forms streaks and rounded masses, and is not cellidar, as described l)y E. Desor. The

clear, semi-transparent spot mentioned by the latter as occurring in the ova after deposition is

seldom visible, though the germinal vesicle {a) and dot {b) are apparent enough in the centre of
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a pale oleaginous space, while yet in the body of the female (Plate XXIII, fig. 1). The

flask enveloping them is composed of a fine hyaline membrane, that assumes many silky folds

in the collapsed condition, and evidently contains a fluid which, with the semi-solid yolks, may

be thrust out into the mucus. The cleavage of the vitellus generally commences on the second

day, when in some it is found divided into two and in others into four parts (Plate XXIII,

fig. 3). As first pointed out l)y Max Schultze, Desor was in error when he stated that the

irregularity of the divisions of the vitellus distinguished this species from other animals. The

divisions proceed regularly and somewhat rapidly ; for ova which presented four lobes at 9 a.m.

were found at 1 i).m. broken into a number of rounded masses, so that each had a nodular

or mulberry-aspect (Plate XXIII, figs. 5 and C). No clear spot is observed in the centre of

the secondary masses (Plate XXIII, fig. 4). During the next four or five days the changes

consist chiefly of subdivisions of the vitellus. There is now a pale spot in the ovum,

and a few free granules and cells in the flask, as noticed by Desor. Each likewise

assumes a smoother outline from subdivision of the vitellus, and only a few nodules appear here

and there on the otlicrwise even circumference. E. Desor found the ova ciliated on the twelfth

and fourteenth days, Max Schultze on the eleventh and twelfth, and I have struck the average

amongst the British examples on the latter date. The ova, again, which had been left entirely

above the water-line did not develop so quickly. At first the ciliation does not cause the mass

to revolve, but subsequently this motion takes place with vigour (Plate XXIII, fig. 7). They

continue in this condition about a month, and then a further change ensues in the contents of

the flasks (Plate XXI 1 1, fig. 8) ; and the latter drawing will explain E. Desor's discovery, as well

as enable me to correct a slight inaccuracy into which he has fallen. The opaque ciliated mass

previously noticed by-and-by shows a double outline under pressure, caused by the development

of the young Linens within the ciliated coating ; indeed, at an advanced stage, as in the middle

of the flask represented in Plate XXIII, fig. S, the embrj'o seems to be shrouded in a layer of

fatty cells and oil-globules {b), within which it distinctly moves. In such a condition the animal

readily escapes from its investment, and at the upper part of the same flask a free example (a) is

seen. E. Desor falls into a slight error in his excellent description, when he states that the cells

in the interior of the embryo arc the " residue of the vitellus destined for the support of the

animal ;" they are nothing else than the cells in the developing wall of the alimentarj- canal.

The large dark ciliated mass (c) at the lower part of the flask, and the scattered cells and

granules, are portions of the discarded external covering of the embryo ; and it is to be observed

that the cilia on this texture are somewhat longer than those on the free young animal, though

their motion is less vigorous. The "cells" of which this rejected covering is made up are

entirely of a fatty nature (Plate XXII, fig. 6)—in short, an aggregation of fatty granules, with

an oil-globule or two, and capable of changing form accordingly. It is a fact that this debris

after a time quite disaj)pears from the flask, and therefore it probably acts as nourishment for the

young (being swallowed by the mouth, as in the case of the embryo of Purpura lapiUiis) just as

the yolk-sac, by a different mode, does in other animals. In escaping from the flask, the young

animals, in many cases, seem to have thrust themselves along the narrow apex, dilating it and

bursting through.' For a considerable time afterwards, both in captive and httoral cases,

they crawl in swarms amongst the gelatinous mucus, so that the latter has a strange aspect,

1 E. Desor makes the following remark about the young Lineus, when removed from the

flask :
—" It appears perfectly master of its movemeuts, and on seeing it swimming about, and striking
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being lillrd, in iulditioii, willi the transparent llnsks from wliicli tliey have escaped, and a few unde-

veloped ova. Moreover, it is a coniinon practice for the adults to creep through these masses,

and several are generally coiled in proximity. The number of undeveloped ova is extremely small,

showing how easy it is to rear these animals, even with very limited supplies of sea-water.

Tiic young Linci, at the stage previously mentioned, arc visil)Ic to the naked eye as small

elongated worms, somewhat tapered at the ends, pale, or rather translucent in front, and opaque-

whitish posteriorly (Plate XXIII, fig. 9), while in structure they now closely approach the adult.

The whole surface of the body is richly coated with cilia, which are especially active in the

cephalic fissures, and still more so at the o[)enings of the cephalic sacs. The ganglia are indicated

by a pale space (/<) on each side, but their actual outline is indistinct. There are in all cases at

least two well-marked eyes. The cephalic sacs (w) are large and well defined, indeed very much

larger proportionally than they are in the adult; and from their present position with respect to

the ganglia, demonstrate the true form of the latter, as well as the error into which those authors

have fallen who have confoimded the sacs in the mature animals with posterior ganglionic enlarge-

ments. The sacs open by their ducts at the posterior part of the cephalic fissures (i), and the

ciliary action can be traced inwards from these points. The oesophageal division [j) of the

digestive canal is distinguished by its pallor, more evident ciliation, and the well-defined border of

the succeeding opaque region (/). The proboscis («) is marked by a central streak of papillae,

and, after tapering posteriorly, cur\cs forward, and disappears. The proboscidian sheath (o)

is banded here and there anteriorly by transverse bridles ; and a clear line is occasionally visible

on each side of the opaque alimentary tube, as if from circulatory undulation. An anal papilla

(Plate XVII, fig. 22), with a ciliated line connecting it with the digestive cavity, is also ap[)arent.

Shortly after reaching the degree of advancement shown in Plate XXIII, fig. 'J, the young

Linei leave the gelatinous masses, and congregate at the water-line. Hundreds now perish from

want of sufficient food, which in their native haunts is probably both abundant and suitable,

while in the artificial circumstances and confined vessel it is denied them. Ten weeks

afterwards the young animals are found still of the same whitish hue, and possess only

two eyes, rarely an additional pigmentary fragment. The proboscis has much increased in

size ; indeed, at this time it has attained a comparatively larger development than the digestive

cavity, which is in active use, since the young animal is entirely dependent on its own exertions

for a supply of food. The oesophageal region is very distinctly marked, though its dimensions are

proportionally small when contrasted with the length of the head ; at present it is not a quarter

the length of the latter, whereas in the adult it is several times longer. Its space is also con-

siderably encroached on by the large cephalic sacs.

At a further stage of development the animal is much elongated (Plate XXIII, fig. 10), yet

still possesses only two eyes. In this condition it has been mistaken for the representative of a

different genus, and is probably that referred to by Dr. Johnston, under the name of Cephalotlirix

{Vermiculus lineatus, Dalyell).

A vast cord of ova, about a foot long and half an inch in diameter, and which in all pro-

bability pertained to Lineus marinus, was brought from the deep-sea fishing off St. Andrews Bay

about the end of June. The capsules are arranged in the gelatinous mucus in somewhat

against different objects, one miglit suppose it endowed with a ccrt.iin amount of curiosity ; sometimes,

also, I saw them shake themselves convulsively, as if they had a chill."
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indistinct transverse rows. Eacli ovoid flask (Plate XXIII, fig. 11) has a process as in Lineus

t^essercrisis, but it is much smaller ; and in the same manner contains several yolks. Unfortunately,

from defective arrangements and the very hot weather, all the embryos were dead, only a little isolated

ciliafion being observed on certain cells. The embryos were furnished with black eye-specks.

In the remarkable development of the Ncmcrtean from the P^lidium-foTiu, as first described by

Krohn and the celebrated J. iMiiUer, afterwards by Busch, Gegenbaur, Leuckart, and Pagenstecher,

and recently by MetschnikoflF, the phases mentioned in the foregoing pages are considerably

increased in complexity. E. Metschnikoff finds that in the egg of a whitish Lineut from Messina

the usual changes ensue after impregnation, resulting in the formation of a ciliated embryo, which

by-aud-by assumes the shape of a Pylidium (woodcut, fig. G, a), having a depression of the

Fig. C.

PvJiVfium-devclopment. (After Dr. E. Metschnilcoff.)

A.—Young Pylidium on iU escape from the egg ; s, the oral involution.
-_,n„lar coatinff

B.-ProtUe of a Pylidium, showing the early condition of the cxcal stomach W. with its ^"'^"g^"'" ~»''"g '

, the anterior and posterior pair of processes from which the futore Nemertean is developed.

C.—The same Pi/lidium viewed from the under surface.
"

"Vofile of an ohi - --

uother Pi/Udiu

amnion {am).

[rom lue uuuer Miriai;c. i,«i:„ «.« I .r\

n.-Profile of an older P^lidium with the processes developing, and after the appearance of tJ*^
f^Pff]'^ .^^^'^

E.-Another PnUdium showing the elongated leaves developed from the original processe>. with the elementarv

F.—A further stage in the process, the young Nemertean being now outlined ;
r*, the proboscis.
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l)i)cly corrcspoiicliiig to the inuutli (.v) uiul future (li|i;ijstivc tract, aiul thi; usual loug tuft of cili:i.

The involution is next differentiatccl into an ocsoplmgus and caccal stomach, the lining membrane

being furnished with cilia and the wall with ccllulo-granular elements (u). About this time the

Tig. 7.

Fi)lidium showing the young Nemertean and most of its internal organs.

Pylidium leaves the egg, and swims freely in the water. The second stage is the formation of

the Nemertean in the interior of the PyJidium. The first step towards this end consists in the

appearance of four round thickenings of the skin (b, c, e', e), two larger in front of the lobes of the

helmet-like Pi/Iidium, and two behind,—the four corresponding to the "suckers" of J. Miiller.

The anterior pair soon increase in size and become divided into a thicker and a thinner half, the

former, moreover, making two folds. A " Seitenorgane" {sc) (cephalic sac) appears in front of

each of the posterior processes {/), which grow into two elongated vesicles, each with a thicker

and a thinner portion. A comtuissure and the proboscis (/•//) develop anteriorly, and other

changes ensue both there and in the posterior processes ; part of the latter investing the stomach,

the thicker fold being directed towards the mouth of the Pi/Iidiiim, while the thinner, coloured

somewhat brownish, becomes converted into a very fine mend)ranc, which forms a border to the

thicker portion. These two processes (anterior and posterior), which are separated only by the

utricle (Blaschen), become subsequently more closely arranged ; so that the Nemertean

embryo forms a semicircular mass. Further changes occur in the anterior and posterior processes,

and the various parts of the Nemertean become differentiated. A membranous envelope, am

(Amnion), is developed, in which currents are caused by the ciliated coating of the young worm.

The ganglia, the ducts of tlie cephalic sacs, and a caudal style also appear, and the ccsophagus and

digestive sac assume a Nemertean type, the body of the young animal closing round the latter

cavity. Finally, an almost complete young worm is found in the interior of its envelope (wood-

16
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cut, fig. 7), and by-and-hy it assumes a free existence. In the species described by Lcuckart and

Pagcnstecher from Heligoland, no caudal styliform process was obsen'ed ; but in J. Muller

and Metscbnikoff's forms this was present, and such may in all probability be the young of

Micrura/asciolnla (as mentioned by the former) or some other closely allied species.

E. Metschnikotf's summary of the development of the Nemertean in the Pylidium is as

follows :

1

.

The commencement of the Nemertean body is in the form of two pairs of cutaneous

processes, which not only develop the body of the worm, but also the amnion.

2. Two median vesicles are produced, which at a Liter period become connected with

lateral ducts.

3. The four structures developed from the cutaneous processes, which represent the future

germ-fold, appear to be fashioned from two germ-leaves. From the outer leaf is formed the

epidermis and central nervous system, from the inner the muscular coat (and perhaps also the

circulatory system).

4. Through tlie coalescence of these four processes, primitive folds representing the future

ventral surface, together with the head of the Nemertean, are developed ; whilst the dorsal

coverings are formed subsequently.

5. The prol)oscis is developed in the form of a simple process at the anterior part of the

germ-streaks.

The reproductive organs of Noio»permm faccidus are correctly represented by (Ersted,

but his drawing of the spermatozoa is inaccurate, since he shows a simple spindle-shaped

body without a filament. M. dc Quatrefages observes that the reproductive organs are

digitate in Borhma anylia, and figures them after this manner ; but such is scarcely a correct

definition ; neither have any cilia been detected in connection with these structures. Indeed, he

has probably mistaken the digestive canal and its sacculations for the reproductive system, as he

mentions that out of season the ca^ca are filled with a fluid more or less opaline. M. van

Beneden found the ovisacs to contain from one to a hundred ova in his Nemerfes communis ; but

though deposited in a membranous sheath in September, no change had ensued in November.

His figure of the spermatozoa of this species is incomplete, as no tails are present, and he

describes them as simple rods. He makes the interesting statement, that in the same animal he

found the embryos in some ova covered with vibratile cilia even in the body of the parent,

while others were only fecundated during or after deposition. The young Nemertean described

by Dr. Busch, under the name Alardus caudatus, would seem to have some relation to Micrura,

since it possesses a very distinct style at the posterior extremity.

Although I am not quite free from doubts concerning the exact position of the curious lan-al

animal mentioned by Mr. Alex. Agassiz' as a further stage of the type first noted by the

distinguished zoologist of Stockholm, Prof. Loven, it may be well to conclude the present section

by a few obsenations thereon. In the early stages it is a somewhat club-shaped animal,

having a circlet of long cilia anteriorly, and another posteriorly in front of the anus. Behind the

anterior ring of cilia, the mouth opens into an oesophagus, followed by a stomach and intestine.

As the animal gets older two eyes and a pair of short cephalic tentacles appear, while the body

becomes much elongated and distinctly segmented. At a further stage a remarkable retrograde

metamorphosis ensues, whereby it loses the anterior and posterior ciliated rings, the tentacles, and

» ' Anu. Nat. Hist./ 3rd ser., sis, p. 208.
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the segmented condition of tlic body, and assumes the outline of a Nemcrtean, that is, has an

elongated verniifonn body without segments or appendages, a licad furnished with two large

eyes, ami a mouth apparently opening behind the ganglia. The observations at present recorded,

however, arc not sufliciently decisive to satisfy us. Tiius no mention is made of tlie important

fact as to tiie presence of cilia on the general surface of the body, l)oth before and after the

sliedding of the anterior and posterior circlets of long cilia. While it is true no bristles or other

diagnostic structures connecting the form witli the majority of the higlier Annelids appear, it is

equally eviilent that the essential Nemertean anatomy is wanting. Nothing is said of the

characteristic cephalic ganglia and sacs, the lateral nerve-cords, the proboscis, or the structure of

the cutis—points that are recognized in every known Nemertean long i)efore it has reached the

development and age of A. Agassiz's form. The latter thinks, also, that it approaches the Nareda

of Stimpson, but this is doubtful, since the somewhat meagre description and the figure would

indicate Nareda stipcrha to belong to the division of the Enopla, whereas the young form has

its mouth apparently opening behind the ganglia. Our judgment must therefore be reserved

with regard to the particular type to which this interesting animal belongs.

The development of Carinella has not yet been observed.

In Ccphalothri.v the ova and spermatozoa are developed in a dense series of sacs (that give

tlie animal a transversely barred aspect), which commence a short distance behind the mouth and

continue nearly to the tip of the tail. The males are distinguished by their somewhat pale aspect

when the reproductive organs are fully developed, viz. towards the end of January and during

the subsequent months of spring. The spermatozoa (Plate XXI, fig. 13) consist of short

flattened spindles with rounded instead of pointed ends, that to which the tail is attached being

somewhat smaller than the other. In swimming the two ends appear as clear dots. Though

the animal is extremely elongated, the bodies of the spermatozoa are comparatively short. The

mature female presents a dusky or slightly fawn-coloured aspect, the ova, under" gentle

pressure in the living animal, being arranged in dense transverse rows in eacli ovary. The

total number of ova produced by a single example must be very great. In transverse sections

they occupy a large ovoid space on each side of the alimentary canal, upwards of twenty ova

—

very prettdy arranged in a concentric manner—occurring in a single thin slice. The space of the

digestive canal in these preparations had thus assumed the form of the letter .r, the walls

approaching each other in the middle, but diverging suj)eriorly and inferiorly ; while a wedge-

shaped fold from the dorsum below the proboscis, and another from the ventral surface,

completed the resemblance. This was the more marked if the proboscis had been ejected.

The ova are deposited from the beginning of February till June ; either adhering together in

irregular masses by their edges or a little accidental mucus, or scattered about the vessel

in detached groups. In several instances, however, they were enclosed in a translucent

sheath of mucus. On deposition they have a granular structure throughout (Plate XXIII,

fig. 12), with a clear spot and globule, and measure about jsoth of an inch in diameter. The

ova pass rapidly through the usual stages, and on the 11th February the embryos revolve

actively in the egg liy aid of their cilia, and in some cases are hatched. The extruded

anuual (Plate XXIII, fig. 13), under moderate pressure, has a globular form, but assumes

various shapes when free, the ordinary one being that of an apple—the long ciliary process

representing the stalk, while the body slightly tapers towards the posterior end. It is opaque

and granular, with the exception of the margin, which is somewhat translucent, from the slight
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differentiation of the cutaneous textures. Externally it is coated with long cilia, by aid of which

it executes rapid motions, a tuft anteriorly having the form of a long whip-like process, and

resemhling a single mobile thread during the progress of the animal. The outline is sometimes

pitted at the origin of the latter, while a slight papilla projects at the ])ostcrior end. When fixed

between glasses the cilia are soon thrown off, and the body resolves itself into a number of

cells and granules (Plate XXI, fig. 8). In two days the animal is somewhat elongated (Plate

XX IT I, fig. 14), and the mouth (a) is in the fonn of a strongly ciliated slit placed nearly in

the centre of the body, which, with the above-mentioned exception, is still unifonuly granular.

A longer tuft of cilia at the anus is now more evident. Two days later considerable

increase has occurred in the length of the body (Plate XXIII, fig. 15), and from the anterior

position of the mouth, it is a])parent the chief increment has taken place in the posterior region.

The outline is now pear-shaped, the snout being much less tapered than the tail. The cutaneous

textures are more distinctly nuirked, and the cells, with their refracting contents, very apparent

;

there is also a corresponding advance in the growth of the granules of the alimentary canal,

its ciliation, and the posterior sacculations. The whip-like tuft on the snout is somewhat

shorter, and there now exist a few longer cilia on the side of the head, the posterior group of

which {() arc evidently the precursors of the long ciliary tuft, which by-and-by appears. There

is yet no trace of cye-spccks. A few cylindrical papillx> are observed on the snout and tail,

and one or two along the sides, which processes do not seem to result from pressure. A day or

two afterwards some are furnished with one and others with two eye-specks ; moreover, the tuft

of cilia on the snout is gradually diminishing, while the lateral cilia (c) before mentioned are

becoming longer. During a period stretching from March to the beginning of June, the various

vessels swarmed with s\iccessive broods of young (from different individuals), which in the form of

minute white specks darted about most actively. They did not crawl along the bottom, but, like

the youug o( F/ii//i'o(Ioci- and other Annelids, swam freely throughout the water after the manner of

J;i/i/.sor/a, or danced to and fro like Ephcmt'TO! in the air. Externally at this further stage of

advancement they still have a coating of very long cilia (Plate XXIII, fig. IC), which serve as

natatory organs, the tuft (c) on each side being about thrice as long as the rest, while the anterior

whip has disappeared. There are two large well-defined black eyes, no doubt provided by nature

for the exigencies of the youthful state, just as the young of certain mollusks and cirripedes are

similarly furnished. The mouth [a), the oesophagus, and succeeding region of the digestive

cavity are all richly ciliated. The whole animal is soft and delicate, and few of my specimens

survived this stage. Those which outlived the others became more elongated, and had a little

reddish pigment developed in the snout. After the disappearance of the eyes (in October) they

have the form of slender reddish bodies, with a conspicuous mouth a short distance behind the

anterior margin. The cilia on the snout are ver}- much longer than on the rest of the body, and

project like a long brush or fan, so as to give the animal the aspect of an infusorial animalcule.

AVe have thus in Cephalothriv a certain resemblance to the development of M. van Beneden's

Kemerfes carchiophila, already described (see p. 93), and the phases of the growth of the present

species likewise corroborate everything that has been advanced in contradistinction to the inter-

pretations of the Belgian author. His views in regard to the scoilex and proglottis receive no

support from the foregoing observations, for all the changes that occur are only the gradual and

very perceptible shedding of certain cilia, and the general advance in organization as shown by

the differentiation of tissues and the appearance of pigment in the eye-specks. The moulting of
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the long anterior tuft of eilia by the young Cephalotliriv has its anahjgue in the loss of the ciliated

ring by the young PhyUodoce and others, in the shedding of the temporary bristles noticed by

Bnsch and Leuckart in the young of a Nerine, and by M. de Quatrefages in the young stages of

IlermeUa. I think there can be no doubt that tlie remarkable tuft of cilia occurring in the

young Ccphnlulhrlv on each side of the snout, and which attains its full develoi)nient after the

long anterior whip has ceased to be cons])icuous, is connected homologically with the entrance to

the cephalic sacs in the Enopla, and tin; fissures of the Lineida, as well as with the ciliated ring

of Phyllodoce above mentioned. It is an embryonic type of a structure which disappears entirely

in the adult. The delicacy of the young at the period of the full development of the eye-

specks is an interesting feature ; but it prevented uiy observing their growth into perfect

animals.

Thus, so far as development goes, CephalotkrLv is nearly allied to the Enopla, especially to

Tefraslciiniia dorsa/is, Nemcrlcs carcinopldla, and probably to others of the group not yet

investigated ; while, in the structure of its digestive system, cii'culatory apparatus, and the

unarmed j)roboscis with its bridled sheath, it leans rather towards the Line'uhe. Prof Keferstein

in his proposed classification of the Order rightly places the genus in a special Family, called

Gymnoci'phalidcE, the chief characteristics described by him being :—Absence of cephalic

fissures ; brain like that of Polin {Ampliiponis), but the superior ganglion covers the inferior much

less, and is advanced in front of it. lie bases his statement of the relationship to the Enopla, as

it appears to me, on somewhat questionable grounds, for the ganglia are by no means closely

allied in form and structure to those of that group.

III.

—

Reprodcction of Lost Parts.

In the Nemerteans, as in the Annelida proper, the reproduction of rejected parts and the repair

of wounds take place with accuracy and considerable rapidity. If but a fragment is left behind
,

the head, a new body and tail are reproduced in the majority. The severed posterior half

of the animal, or other headless fragment, seldom perfects a head in confinement, but

remains alive for a year or more, slowly turning round when irritated, and, moreover, developing

the generative products in its interior. Thus a specimen of Linens mariiius, sent from St.

Andrews in September, broke into pieces on the journey ; yet six months afterwards most of the

fragments were alive, although the sea-water had not been clmnged more than once. The

head and anterior portion of the worm, which at first scarcely measured two inches,

had now grown a body and tail that wlien progressing extended at least seven inches,

and of course was capable of nuich greater elongation, so that it looked like an inde-

pendent animal ; and this was accomplished without the aid of any food, except perhaps what it

might have acquired from the fragments of its own body ui the neighbourhood. Some of the

latter measured about a foot in length, and all were coiled in various ways, with the ends puckered,

and in most cases fixed by a whitish cicatri.x, which was firmer at one end than the other, and
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occasionally tapered. One of the most interesting features was the gradual development and

elaboration of the products of the generative organs (in this case the male elements) in the

headless fragments, so that when in February they were placed in clean sea-water, some gave exit

to milky clouds of perfect s|)crmatozoa. This would seem in these animals to be the main aim

of such a provision, since their very length and softness, if not fragility, apparently court dis-

severance. They display greater vitality in this respect than the majority of the Annelida, and

it is not necessary that the sea-water be changed for years, or that fragments of their own bodies

or other drbris bo present. In one species, moreover, each of the numerous fragments into

which its lengthened and fragile liody Ijreaks becomes a perfect animal.

In captivity, specimens of Liiieus mnguineuB (Plate V, fig. 2) have often a great tendency to

rupture into many pieces. These fragments lie on the bottom of the vessel, and, in the majority,

consist of the body-wall, its nerve-cords and vessels, the central alimentary chamber, and the dorsal

sheath for the proboscis. Numerous parasitic gregariniform bodies, as well as the peculiar ova to

be described subsequently,' may also be seen in them; and the new animals are thus supplied, ab

initio, with such structures in their digestive tracts, without being subjected to the earlier stages

in their development. For some time after separation the large aperture of the digestive

chamber existing at each end remains closed l)y firm contraction of the circular muscular fibres

of the body-wall ; but by-and-by new cell-growth occurs at both extremities, especially the

anterior. At the latter the parts firmly contracted by the primary muscular spasm gradu-

ally become more or less consolidated by a cicatrix. This new growth steadily increases

in l)u]k, distinguishing the anterior end of the fragment, even in the early stages, by its con-

spicuous pallor. The appearance of this extremity in a specimen, probably about three weeks

after ru])turc, is shown in Plate XXII, fig. 7. The head is represented by the pale, sprouting

mass in front of the alimentary tract, and there is no further differentiation of organs than the

separation of the exterior (cutaneous) elements from the inner mass, and the ciliated aperture

(rt) leading into the sheath for the proboscis. The three contractile circulatory channels of the

body course forward to the pale developing region, and apparently communicate with each other

without passing into it ; they are connected by the usual transverse branches throughout their

course. The posterior end of the fragment shoots into a conical tail (Plate XXII, fig. S), with a

wcll-fornicd anus (-) in its proper position, and through which, under pressure, a prolapsus of

the wall of the digestive chamber occasionally occurs, or an escape of one or more gregariniform

parasites.

In the next stage (Plate XXII, fig. 9) the anterior end has assumed a more conical form,

and there is a greater diflerentiation of organs. The cutaneous elements are distinctly marked,

and a miniatiu'e proboscis [a) occupies its sheath, both springing from a point some distance

behind the tip of the snout, and corresponding to the couuuissiu-e of the developing ganglia {h),

which latter, however, are scarcely apparent. The proboscidian sheath contains a clear fluid and

granules, which now and then distend the front as in the figure. The proboscis (a) is quite

free posteriorly. The cephalic fissures are indicated on each side by slight superficial grooves,

very strongly ciliated. Besides the faint contour of the ganglia, which spring from the anterior

ends of the nerve-trunks, the cephalic pits and glands (m) are outlined. The circulation

in the vessels extends only to the posterior border of the white snout. The digestive tract

presents no subdivision into regions.

' See also ' Jouru. of :Micros. Scieuce/ 1867, " Trans. :Micros. See.," p. 40.
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A more advanced condition of tlu' iicad is found after two or three months (Plate XXII,

fig. 10). The snout is very much elongated Ijoth before and behind the commissures. In some

eyc-s[)t'cks now appear in tlieir usual position, and there is a distinct channel leading inwards to

the enlarged proboscis ; the ganglia approach the normal shape, and the cephalic pits, with tlieir

ducts passing into the posterior end of the cephalic fissures, are well marked. The anterior part

of the alimentary tract has assumed a rounded form behind the ganglia, with the mouth (jc)

in the usual position. In those best developed (t'.y. Plate XXII, fig. 11), the first or oesopha-

geal division of the canal is differentiated from the succeeding portion ; and in the ordinary

fragments it is apparent that the former consists, for the most part, of new texture. Such

examples, however, do not always possess eye-specks. The circulation now scarcely differs from

that in the adult.

The motions of those with reproduced heads (Plate XXII, fig. 11) are not so active as

usual in young Lbifi, and the animals are at once distinguished by the pointed nature and pallor

of their snouts.

The formation of a complete individual, and the prolonged retention of certain functions by

the headless fragments, under circumstances so adverse as the above, may give some idea of the

powers of regeneration and vitality possessed by these worms in their native haunts ; for it is to

be remembered that they were at a great distance from the sea-coast, had no food (except what

they might obtain from microscopic animals or the fragments of their own bodies), and had a

very limited supply of salt water.

Moreover, besides the application of the ordinary laws of natural and sexual selection (if

such exist in these forms), we have thus the additional (fissiparous) operation by which mere

fragments of the body of the animal are capable of reproducing the entire organism and all- its

complex parts.

In like manner very serious wounds made in removing the proboscis are easily repaired,

without leaving a trace of the injury after the pigment is fully developed in the cicatrix. Portions

may also be removed from the posterior end of long species for microscopic purposes, while the

rest of the animal lives and thrives for further observations.

The reproduction of the proboscis is referred to under the anatomy of that organ in the

Enopla.

Comparatively few abnormalities of external form are met with in the Nemerteans. An
example of Lincus sanguineus, found at Lochmaddy, had a curious diverticulum about the

posterior end of the oesophageal region. This process was covered by all the coats of the body,

and, in the preparation, contained a kmickle of the proboscis. The accompanying woodcut

(fig. S) represents the anterior part of the specimen during life.

*

Fig. S.

Lineut languineut, with a diverticulum of the liody. Somcwliat enlarged.
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IV.

—

1'akasitks.

A very rommon parasite in the Ncmcrtcans is a Grrgarina, which frequents the ali-

mentary ehaml)er of Ai/iphiporiis luclijloreus, according to Mr. Lankester, and is found abund-

antly in the same region of Linens genserensis and its allies. The presence of such animals iu

the Ncmcrtcans appears to have been first noticed by Dr. G. Johnston, who in 1S37 described

them in L. gQaserenmH (with an accompanying figure) in the first volume of the ' Magazine of

Zoology and Botany/ thus :

—" When pressing a portion of the l)ody between the plates of glass,

I have occasionally seen some bodies escape, of a curved fusifonn shape, acute at both ends, and

marked with a pale circular spot. They have shown no signs of life, nor can I say what they

are, though it has occurred to me that they may be the embryo-young ; and that tlie worms may

in fact be ovo-viviparous." This excellent naturalist thus misinterpreted their true character.

Prof. KiJlliker' in his contribution to the genus Grvgarina, in 1S4S, more clearly defines their

nature, and describes them under the name Gregarina Neniertis, from the alimentary canal of

Nemertes delineatus {Polia delincata, D. Ch.). Frey and Leuckart, Max Schultze, Van Beneden,

and other authors have also noticed their presence.

The Grcgarinte occur in swarms in many examples, and consist of elongated comma-shaped

bodies (Piute XIX, figs. 10 and 11), having a transparent investment filled with minutely

granular contents, and each has a large pale nucleus, measuring from -rsW^b of an inch upwards,

according to the size of the specimen. The nucleus shows faint markings when the parasite is

first extruded, but a distinct nucleolus is not ver}' ajjparent, though from the recent excellent

observations of Ed. van Beneden,- it is probably present. In perfect specimens the snout is

pale, very faintly granular (and quite diaphanous), bluntly rounded, and marked by a slight

swelling of the body at its base, from which prominence the snout gently tapers. There is no

trace of rough points or other apparatus for attachment. Sometimes, as when the investment has

received injury, the surrounding water seems to pass inwards and separate at certain parts the

contained granules from the sheath, a fact which shows a certain degree of cohesion in the

contents in situ, or the presence of another layer. A favouralile opportunity of examining the

parasites is occasionally afforded by the spontaneous rupture of some of the X^cmerteans. The

Gregarina: then project from the granular parenchyma throughout their entire length, with the

exception of the snout, by which they adhere. Indeed, this may often be seen in the perfect

worm, for the waves of fluid bend hither and thither the free bodies of the parasites. After

remaining for some time in the previously mentioned position (under pressure) a few separate

themselves, and move through the salt water with a slow gliding motion like that of a diatome.

On careful scrutiny the contour of the snout in a living specimen is observed now and then to

vary. The motion of the body is not due to currents between the glasses, as it passes through

mucus in tlic same manner. After remaining in salt water for eight or ten hours all movement

ceases, and in some the body becomes club-shaped (Plate XIX, fig. 11) ; at the same time the

clear portion at the snout is almost obliterated by encroachment of the granules. Occasionally

one of the Gregarina is observed in a degenerating condition, forming an ovoid body in which

the bent and atrophied parasite is scarcely distinguishable.

1 'Zeitsch. fijr wiss. Zool.,' Bd. I, pp. 1 and 2, Taf. I, fig. \ b.

- 'Bullet, de I'Acad. Eoy. de Belg.,' 2me ser., tome sxxi, No. 5, 1871. See also 'Quart. Jour.

Micro. So./ July, 1872, pp. 211 et seq.
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The larp;c nmnbcr of the Gregannce in some examples of the Ncmcrteans must give them

a position of iiii|)()rtanec in the economy of the worms. They likewise occur in the Planarians

and in the true Annelids.

The small bodies shown in Plate XX, fig. 10, were extruded in multitudes with the

Grer/arhuc from Lhieits ffc.s-sercii.sin and 1. lactcus. Tiiey were generally of an ovoid or pyriform

shape—a few being circular, and contained many granules. Their diameter is about toou'^'i of ""

inch, or rather more. They appear to be pseudo-navicellae.

Accompanying the grcgariniform parasites certain ova are sometimes ejected from the

alimentary chamber, enveloped in mucus, and in the form of an elongated cordon (Plate XX,

fig. 11), the latter being rather more than the breadth of two ova, which are loosely scat-

tered in the slightly granular gelatinous matrix. These ova (Plate XX, fig. 12) measure

about ToTfth of an inch in diameter, and each contains an embryo that, for some time after the

extrusion of the egg, makes very evident movements. They have two coats, and the embryo

is finely granular, with a large pale nucleus. 1 have not seen the embryo hatched in a perfect

state, but it is probable that these ova are connected either w ith the parasite of the muscles

hereafter to be described, or witli an unknown ticiuatode-larva.

Another curious parasite is found burrowing in the body-wall of Linens gesserensis, its

presence being readily recognised by the perforated and honey-combed appearance of the dorsum

of the aflfected animal, whose textures seem to be the scat of the workings of a microscopic

Tomicus lypographis. AVhen highly magnified the affected region appears to be covered with a

vast network of pale, minutely granular channels, which contain numerous opaque ovoid granular

masses. On rupturing the body of the worm a large ntnnber of the peculiar structures (Plate

XVIII, fig. 17) slide out of the channels, and swim through the surrounding water, generally,

though not always, with the upper end (in the figui-e) first. Externally they are coated with long

cilia, whose activity in the free state is of somewhat short duration, for after a time the animals

remain (juiet and they drop off. The body is distinctly segmented, and tapers slightly towards

the posterior end ; while the surface is marked by very fine longitudinal striae, as in Opalina,

though in a nuich more minute degree. Anteriorly is a conical portion (a), composed of three

rather indistinctly marked segments. Two evident auntili {h) succeed, the posterior part of the

last being narrowed, so as to cause a constriction of the body-wall. Behind are six nearly

<*fpial divisions (r), each often appearing double, that is, has a broad anterior and a narrow

])osterior annulus. The posterior region {d) consists of three indistinct segments. The body is

minutely granular throughout, and an internal cavity is apparent from the fourth segment to the

last, commencing in the former by a rounded end, and terminating just within the border of the

latter. X'o aperture is observed at either end. The opaque ovoid granular bodies (Plate XVIII,

fig. IS), scattered profusely throughout the infected jjortions of the Liiieus, are evidently early

stages in the development of this species, and they too are ciliated. On subjecting them to gentle

pressure (fig. 19) transverse segmentation is apparent, the number of segments varying according

to the degree of advancement. The parasites are very delicate structures, and in the free state

soon break up into cells and granules, after discarding their cilia as above mentioned. Transverse

section of the affected worms shows that they occur both in the skin and in the walls of the

digestive tract, their ravages in the pigmentary layer of the former tissue causing the curious

appearances which led to their detection. It is a somewhat difficult point to determine whether

the skin, muscles of the body-wall, or digestive canal, constitute the common area of this

17
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creature's depredations ; wliether it is piercing the former on its way to the surface, or passing

towards the alimentary cavity to be voided per anum. The characteristically segmented con-

dition of tlic full-grown specimens, and their internal structure, exhibit a higher type of

organization than the ordinary Ojmlina. Prof. Keferstein' found a very similar parasite in the

stomach of Leptojdana Ircini'llaris, but he did not describe it further than simply mention,

under the explanation of the Plate, that it is an enigmatical structure. The centre of the body is

occupied by a double row of large cells in his figure.

In the external longitudinal muscular layer and the region to the exterior in Lineux /narinua,

certain parasitic or adventitious cellular masses are found (a, Plate XXII, fig. 5). They lie in

definite spaces {!»), and consist of rounded cells filled with granules.

Another parasitic structure occurred in a large male specimen of Amphiporm lacHforeua in

the shape of an oviform body enveloped in a granular lobulated mass, lying close behind the

ganglion of one side (Plate XVII, fig. 11), to the exterior of the proboscidian sheath, and

altogether unconnected with the ccsophagus. Externally is a distinct hyaline capsule or

cyst (7), to which certain fragments of the fibro-granular lobulated covering adhere. The embryo

(Plate XVII, fig. 12) is furnished with a very conspicuous opaque granular mass, and two discs;

while the general stroma is cellulo-granular, here and there closely streaked by minute lines,

apparently from its external investment. No motion of the included animal is obsenable, except

an alteration in the size and aspect of the pores and discs after a period of eight or nine hours

(Plate XVII, fig. 13). This is evidently a trematode-larva in its capsule, and by rupturing the

latter a com])lefc view of the embryo is obtained (Plate XVII, fig. 14). The oral sucker (c) is

considerably smaller than the ventral (/>). The ccsoi)hagcal body (</) appears as a distinct

swelling near the oral disc, and from the tube behind the former the alimentary caeca [e, e) branch

off and become lost in the cellular tissues posteriorly. Tlie opaque mass of cells and granules

at a may be connected with the testicles, and the two circular granular bodies, / and
ff,

are probably associated with the ovaries. A trace of the excretory tubes appears at the oral

sucker.

In a specimen of Cephalofhrix filiformis several examples of an Opalina occurred, but such

on the whole seem rare in the Scottish Nemerteans.

V.

—

Classification.

As might have been expected in the case of animals whose anatomical structure was either

unknown or much misunderstood, great diversity has prevailed in the classification of the

Nemerteans. The early writers, such as 0. F. Miiller, O. Fabricius, and Gmelin generally

placed them amongst the Helminths or intestinal worms (under the genus Planaria) ; and even

Cuvier associated them with the same group. Others, such as Oken and Fleming, ranged them

near Gorditts and Lumhricus. De Blainville, again, established the family Terehdurla for their

reception, the title being founded on the external appearance of the animals. Ehreuberg next

^ 'Der K. Gesellscli. der Wissensch. vorgelegt, am 4, Januar, 1868.'
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coiistilutLtl the class Phijtozon TurheUaria for tliciu and llic I'lanarians, as dcscril)C(l in detail in

the ' History.' Other authors, such as Quoy, Gaiuiard and Maclcay, placed them imdcr

the group " Vers Apodes," without any definite basis of classification. Dr. G. Johnston first

pointed out tlie important fact, tliat one group of the Nemertcans had and that the other had not

stylets, and thus he has partly tiie credit of tlie classification pronudgatcd hy Max Schultze.

They constituted, again, the Annehsi Polici of Dellc Chiaje ; and the fourth sub-order (Ccstoi-

dina) of the Apocla of Oilrsted. Kollikcr's division of the Neincrteans, according to the

presence or absence of a sheath for the proboscis, rests upon a niisuiulcrstanding, as the sheath is

present in all. De Quatrefages adopted Ehronberg's classification with amendments, placing the

Nemerteans under the third order Miora'ln, and founding his subordinate groups on the position

(lateral or sub-lateral) of the nerve-trunks, and the situation of the mouth. Von Siebold ranged

them as the first order of his ringed worms (Apodes), and separated them from the I'lanarians by

the intervention of the Rotatoria. Rlanchard formed the term Aplocwla for the group, and

thought the term Nemerteans should be restricted to a tribe or family, but the author was mis-

led as regards the true alimentary organ. Diesing's arrangement is sufficiently alluded to in the

Zoography, and rests on no secure i)asis. Girard wished to class them with the mollusks, an

idea which found no other supporter. j\Iax Schultze divided Ehrenberg's class Turbellaria into

the sub-classes Aprocfa and Proofiiclia, the Nemerteans being grouped under the latter. This

author afterwards split the order Nemertinea into the J^tiopla and Atioplu, according to the armed

or unarmed condition of the proboscis. Stimpson's classification was based on the presence or

absence of the ventral fissure, and other external characters, and therefore failed where it was

most wanted. The same may be said of Schmarda's arrangement, where the characters of the

sub-orders are founded on the "respiratory" fissures. Kcfcrstein establishes the primary divi-

sion of the order on the same basis as Max Schultze, but enters much more minutely into the

subject. His families rest on characters derived from the fissures of the head and the arrange-

ment of the ganglia. There is little new matter in the classification adopted in the Catalogue of

the British ^luseum. In his ' Ilaiulbueh der Zoologie,' J. V. Carus arranges the Nemerteans as

the first division (Turbellaria) of his fifth class (Platyelminthcs) of the Vermks, the second division

being formed by the Trematoda, to whieli he states the Planarians lead, and the third division by

the Cestodes. Similar views prevail in several text-books of zoology.

The inquiry into the structure of the British Nemerteans rendered it apparent that consi-

derable modifications of the existing schemes would be recpiisite, yet great care has been taken

to interfere only where absolutely necessary.

With these brief remarks on the chief classifications already in existence, I may now

proceed to explain the appended scheme.
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Order.

Class Tcruellaria.'

Sub-Orden. Familiei. Sub-Fumiliei.

ENOPLA
Amphiporid;* , J

Amphiporina -<

Xemerlinee .

< ANOPLA

LiNEIU.K

Carinellid.v .

Cephalotbricid.e

{

Cenera.

I. Araphiporus.

II. Tetrastemma.

III. Prosorhochmus.

IV. Ncmertcs.

V. Lineug.

VI. IJorlasia.

VII. Ccrebratulus.

VIII. Micrura.

IX. Mcckelia.

X. Carinella.

XI. ^'alencmia.

XII. Cephalothrix.

The characters of the order Nemertinea may be concisely described as follows :—Worms

with more or less elongated, soft, ciliated bodies ; nervous system composed of two conspicuous

ganglia connected by a double commissure and two main lateral trunks ; digestive system a ciliated

canal with two apertures ; circulatory system consisting of a series of closed contractile vessels.

The proboscis forms the most typical organ in the group, is surrounded by a special muscular

sheath, within which it glides in a corpuscular fluid, and passes in front between the commis-

sures of the ganglia, while the digestive tract is placed infcriorly. Sexes separate in the majority,

oviparous or ovo-viviparous.

The order may most naturally be divided into two great stib-orders, distinguished from

each other by the presence or absence of stylets in the proboscis or typical organ of the grouj)

;

the former being called after ]Max Schultze {but with amended charactere) Enopla,' and the latter

Anopla.'

The sub-order Enopla is characterised further by the globidar and somewhat double nature

of the nerve-ganglia, and by the fact that the lateral nerve-tmnks are placed within the proper

muscular walls of the body. The mouth, moreover, opens on the ventral surface of the snout in

front of the commissures of the ganglia. The blood-vessels are more differentiated than in the

Anopla. The young, so far as known, do not undergo any noteworthy metamorphosis iu their

growth.

In the Enopla there exist one great group and a subordinate one, which latter, however,

retains so many of the characters of the former that it conveniently forms a sub-family. In the

chief division (AMPHiroRiNj) of the family Amphiporidj; the animals have two muscular layers

in the body-wall, an external circular and an internal longitudinal ; the proboscis is composed of three

divisions, anterior, middle, and posterior, the former hanng in the typical species seven coats, viz.

external elastic, external longitudinal, reticulated, inner longitudinal, circular, basement and

^ Turbella, a little bustle or turmoil, referring to the ciliated integument of the animals.

-
1/ and'Un-Xa, arms. ' a and"0-Xa, without arms.
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glandular layers. The middle region l)tars tlic stylets, and tlic posterior forms a long sac with two

muscular coats, external circular and internal longitudinal. There are three great longitudinal

vascular trunks, two lateral and one median, besides a cephalic arch. The cephalic sacs or

glands are acconij)anied by long tubes or ducts. The animals as a whole have comparatively

short and thick bodies, with proportionally large proboscides.

The sub-family Nemertin.e has tlie characters of the foregoing, with the exception of the

last, since they possess more or less elongated l)odics, and proportionally sliort ])rol)oscidcs.

It is right to mention that I have not been able to procure a s|)ccimcn of Prorhi/ncliii^, but

from the diminished size of the proboscis and other particulars, it would seem to follow closely on

Nemertes carcinopJiila, KoUiker, one of tlie species in the previous sub-family.

The sub-order Anopla, again, is further distinguished l)y having the nerve-trunks generally

placed between the muscular layers of the body-wall. The mouth opens on the ventral surface

behind the couuuissures of the ganglia. The blood-vessels are somewhat less diflerentiated than

in the Enopla. The young in the most conspicuous families undergo a remarkable qieta-

morphosis.

This second sub-order has several families, the most typical of which is tliat of the Lineid.e,

characterized by the more or less elongated shape of the ganglia (the arrangement with the

commissures having the form of a horseshoe). The muscular covering of the body is composed

of three layers, external longitudinal, circular, and internal longitudinal. The proboscis is fur-

nished with five coats, viz. external elastic, external longitudinal and accessory band, circular,

basement and glandular layers. The circulatory system consists of three great longitudinal

trunks, two lateral and a dorsal, which frequently anastomose by transverse branches, form a

rete mirabile in the oesophageal region, and imite in lacunae behind the ganglia. The head has a

deep lateral fissiu'e on each side in connection with tiie cephalic sac, which is rounded, and

devoid of long tubes or ducts posteriorly.

The curious specimen from llerm forms the type of a group that would perhaps requii'e to

be raised to the rank of a sub-family, but as no more than one specimen has yet been found, it

is thought advisable to postpone this at present, and distinguish it only generically. In this

animal the proboscis is extremely slender in proportion to the bulk of the body, and differs from

the typical LiNEiDiE in having no accessory band cut from the longitudinal layer. Externally

the organ has an elastic investment, then a longitudinal, a thin circular and a glandular coat.

The reddish colour of the muscles of this species, and the tinted circulation, are likewise quite

characteristic.

A more distinct sub-family of the Linrhlcc than the foregoing, perhaps, might be formed by

Meckelia, but for the present generic separation will suffice. The anatomy of the body-wall

agrees with Lineus, l)ut there are no cephalic fissures. The structure of the proboscis is also

peculiar, for there is externally no distinct superficial layer, the outer coat consisting of spiral

muscular filnes closely interwoven, within which lies a longitudinal layer, with the glandular coat

on its inner surface.

The Carinellid^ are a very characteristic family. The general structure of the nervous

system agrees with Linens, but the lateral nerve-trunks are placed between the basement-layer

and the circular (external) muscular coat of the body-wall, that is, quite without the two

muscular layers in the tj-pical form, and just within the circumference of the outer muscular

layer in the other. There are no cephalic fissures. The circulatory system consists of two great
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lateral trunks. The proboscis has externally a double clastic layer, a thick longitudinal coat, and

lastly, a glandular layer.

The family of the ('cphaloflirivuln- deviates still more from the typical gi-oup. The arrange-

ment of the ganglia differs, and the commissures are sei)aratcd by a considerable antcro-posterior

interval. The lateral nerve-trunks lie between the longitudinal muscular coat and an isolated

inner band of fibres having the same direction. The proboscis is supplied with acicular papillae,

and seems to have an external circular and internal longitudinal layer. The snout is devoid of

fissures. The circulatory system is composed of two great longitudinal trunks, whose contents

conununicate behind the ganglia and at the tail. Oviparous ; the young undergoing no distinct

metamorphosis, though they have eyes, whereas the complete animal is generally eyeless.

VI.—SYNOPSIS OF FAMILIES, GENERA, AND SPECIES.

Or^er.—NEMERTINEA.

Sub- Order.—Y^QV'Lk.

Proboscis furnished with stylets.

Fam. I. Ampiuporid.e.—Ganglia rather rounded. Lateral ncn'es within the muscular layers of

the body-wall. Mouth opening in front of the ganglionic commissures.

Sub-Family, AMPlIIPORINyE.

Proboscis proportionally large.

Genm I. AMPniroRUS, Ehrenbcrg.—Eyes more or less numerous, but never arranged in a square.

Body rather short, sometimes flattened.

1

.

A. Jactijloreiis, Johnston.—Eyes grouped in two series on each side ; body white, roseate, or

greyish.

2. A. pidcltcr, Johnston.—Eyes well defined and numerous, irregularly grouped on each side.

A central reserve-stylet in the proboscis. Cephalic furrows slightly branched.

3. A. spedabilis, De Quatrefages.—Head spathulate, peculiarly narrowed posteriorly. Eyes

forming two long rows on each side. Cephalic furrows conspicuously branched.

Longitudinally striped with brown on the dorsum.

4. A. hastatiis, n. s.—Snout short and hastate, with a grooved dorsal ridge. Eyes indistmct.

Brownish-yellow, with white grains on the snout.

5. A. biocidafus, n. s.—Snout acutely pointed, with a cephalic fiurow—forming an angle

directed forward on the dorsum—at its posterior boundary. T^vo eyes at the tip of the

snout.
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Gen«^ II. Tetrastemma, Ehrenberg.—Eyes four; arranged so as to inilicatc a square or oblong.

1. 7'. melanocnphfila, .Tolinston.—A large black pigniciit-mass between the anterior and pos-

terior ])airs of eyes. iMarginal stylct-saes placed somewhat in advance of tlic central

apparatus.

•1. T.Boberliana, n. s.—Head furnished with a brown collar, which sometimes hides the posterior

(smaller) pair of eyes. Body longitudinally striped with two brown and a median white

line.

3. T. Candida, O. F. Miillcr.—Head flattened, wider than the rest of the body ; eyes distinct.

Stylets large. Pale yellow, greenish or reddish brown.

4. T. vermicula, De Quatrefages.—A longitudinal dark patch between (and connecting) the eyes

of the respective sides.

.5. T.favidn, Ehrenberg.—Head not wider than tlic rest of the body. Anterior and posterior

pairs of eyes widely separated.

6. 2\ dorsalis, Abildgaard.—Body short, thick and rounded ; speckled with yellow and brown
;

sometimes with a pale median stripe on the dorsum.

Genns III. Prosorhochmus, Keferstein.—Eyes four ; not forming a square. Snout dimpled and

furnished with a transverse superior lobe. Ovo-viviparous.

1. p. Claparedii, Keferstein.—Snout blunt; eyes placed far back, the space between the anterior

pair being widest. Yellowish.

Sub-Famili/, NEMERTIN^E.

Proboscis proportionally small.

Genus IV. Nemeutes, Cuvier.—Body more or less elongated, while the proboscis is very much

diminished, the anterior region especially being shortened so as to cause the stylets to

a])proach the gangha.

1. N. gracilis, Johnston.—Eyes numerous. Snout broader than the rest of the body. Central

stylet with a very long l«isal apparatus. Greenish or oUve.

2. N. Nei'sii, 0'>rsted.—Eyes numerous. Stylets short and grooved. Streaked on the dorsum

with purplish brown.

3. N. carcinophila, Kiilliker.—Eyes two. No marginal stylet-sacs. Body [)inkish.
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Sub-Order.—Al^OVLA.

Proboscis without stylets.

Family II. Lineid.i;.—Ganglia elongated. Muscular layers of the hody-wall three in number,

viz. external longitudinal, circular, and internal longitudinal. Proboscis furnished with

five coats, viz. external elastic, longitudinal and accessory bands, circular, basement and

glandular layers. Snout with a deep lateral fissure on each side.

Genus V. Linetts, Sowerby.—Body more or less elongated, rounded or somewhat flattened, and

tapered posteriorly. Head distinct, spathulate, and generally truncate in front. Eyes

numerous, arranged along the sides of the snout anteriorly ; rarely ab.sent. Mouth iu

the form of a conspicuous longitudinal slit on the ventral surface. Other characters as in

the Family.

1. L. mariniis, Montagu.—Eyes numerous, deeply set in a marginal row on each side of the

snout. Of a dull olive or blackish colour, more or less distinctly striped longitudinally.

i. L. ffemerensis, O. F. Miillcr.—Eyes numerous, marginal. Snout distinctly wider than the

rest of the body. Greenish-olive or reddish-brown.

3. L. sanguineus, Jens Rathke.—Eyes more regularly arranged than in the former; snout

narrower. Body more elongated, and of a reddish or reddish-brown hue. Regenerates

easily.

4. Z. lacleu^, Montagu, j\IS.—Snout similar to the foregoing, but the mouth is separated from

the ganglia by a much longer interval. Body reddish anteriorly, pale posteriorly.

5. L. di/i/irafifs, Delle Chiaje.—Snout rounded anteriorly; eyeless. Body of a pale brown or

dull pinkish colour, with a white stripe on each side of a dorsal median line.

Genus YI. Boklasia, Oken.—Characters as in Lineus, but the proboscis is extremely slender,

and has only four coats, viz. elastic, longitudinal, circular, and glandular.

i. B. ElizabetheB, n. s.—Snout pointed anteriorly; ejeless. Body generally contracted into a

rugose mass posteriorly. Head pale, faintly streaked with greenish brown. Body

marked with deep madder-brown.

Gentis YII. Cerebratultis, Renier.—Body generally flattened, and thinned at the margins.

Eyes in the usual position, but obscure. Proboscis with a cross of fibres at each pole in

transverse section.

1. C. a)i//ulaius, 0. F. ^Miiller.—Snout somewhat pointed. Body much flattened; brownish.
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Genua VITI. ^Iicruiia, ElircnlxM-g.—Cliarnctcrs as in Linens, with the addition of a soft, filiform

r;iii(l;il process, capahlc of attacliiiicnt.

1. M.fiis(a,\\.'A.—Eyes small, from four to eight on each side; body much flattened and

thinned at the edges ; candal jjrocess often moniliform ; colour pale brown or yellowish,

speckled with brownish grains, especially in front.

2. M.fasciolata, Elirenberg.—Eyes marginal, placed towards the anterior part of the snout; body

various shades of brown, generally barred with white belts.

3. M. purpurea, Dalyell.—Eyeless. A bright yellow patch at the tip of the snout; body of a

uniform rich dark brown colour.

4. l\r. ain-anliaca, Grubc.—Eyeless. A white patch at the ti[) of the snout ; body rounded and of

a fine brick-red hue.

Genus IX. Mkckelia, Leuckart.—Structure of the rounded body-wall as in Lineus. Cephalic

fissures absent. Proboscis furnished with only three coats, viz. external spiral, longitu-

dinal, and glandular.

1. HI. asulcuia, n. s.—Eyeless. Body thick and round; of a uniform pinkish hue.

Family III. CARiNELLiDiE.—Lateral nerves placed between the basement-layer of the cutis and

the external (circular) muscular coat of the body-wall, or in the substance of the

longitudinal layer close to the circular. There arc only two muscular coats. The pro-

boscis has four layers, viz. external elastic, circular, longitudinal and glandular.

Genus X. Carinklla, -Johnston.—Body elongated, tapering from the front backwards. Snout

wider than the rest of the body, bluntly rounded in front ; mouth sometimes small.

1. C. annulata, jMontagu.—Eyeless, with a white patch on the snout ; body round, of a rich

red colour, striped longitudinally and banded across at somewhat regular intervals with

white belts. Rarely pinkish throughout.

2. C. linearis, Montagu, MS.—Eyeless. Head spathulate, somewhat pointed in front ; milk-

white.

Genus XI. Valencinia, Dc Quatrefagcs.—Structure of the proboscis as in Carinella. The

lateral nerves lie in the longitudinal nmscular coat of the body-wall. The snout is shaped

as in Lineus lacteus, and furnished with a row of eyes on each side. The month forms a

distinct fissure a considerable distance behind the ganglia.

1. Valencinia linr/ormis, n. s.—Roseate in front, yellowish white posteriorly.

Family IV. CEPHALOinRiciDjE.—Commissures of the ganglia separated by a distinct antero-

posterior interval. Lateral nerves placed between the longitudinal muscular coat and an

18
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isolated inner band of fibres Proboscis has an external circular (or elastic), an internal

longitudinal, and a glandular layer supplied with acicular papillae.

Genus XII. CEPnALOTHRix, O'lrsted.—Head nearly cylindrical, slightly tapered in front ; eyeless,

or with a few obscure pigment-specks. Cephalic fissures and sacs absent.

1. C. linearis, Jens Rathke.—Body cxtrcrucly attenuate. Of a pale yellowish or skin-colour,

often with reddish grains towards the tip of the snout.

VII.

—

Homologies.

The majority of the early investigators of the Neinerteans correctly associated them with

the Planarians, and generally linked them to the Intestinal worms, Lumbrici, or Gordii, as a

single genus

—

Planaria. Other animals, however, which had no affinity either in form or

structure, were grouped with them, often in a perplexing manner. Lamarck thought the

Nemerteans approached the leeches, while Cuvicr amalgamated them with his Entozoa.

Ehrcnbcrg, again, while he took the wise step of forming a class {^Turbellaria) for them and

the Planarians, docs not seem to have had a very definite idea of their relationship to other

animals, and, more especially, to other Vermes. This author's class appears to me to be a very

natural one, and though a considerable hiatus exists between the Planarians and Xemerteans,

us will aflciwards bo pointed out, the gap is very much less than that which separates the

Turbellaria from the other groups of animals, and especially from the Trematoda. Delle Chiaje

considered they had certain homologies with the leeches, on account of the structure of the

" alimentary canal," but that in regard to the form of their bodies they approached the Planarians.

Dugcs, Do Quatrcfages, and Prey and Lcuckart, were inclined to link on the Turbellaria to the

Trematoda, though the second author was of opinion that further researches as to the vascular

system of the Planarians were needed to render the relationship distinct. In his report on the

memoirs of De Quatrefages, M. Milne-Edwards observed that the Nemerteans approached the

Annelids by the general disposition of their vascular system, the leeches by the structure of their

buccal system and other parts of their organization, but that their reproductive and digestive

organs were homologous with those of the helminths. He compared their nervous system to that

of the " Lingulcs." The statement with regard to the digestive system, however, is founded on

erroneous observations, since both reviewer and reviewed mistook the proboscis for the alimentary

canal, and thus instead of the latter fonuing a blind tube, it is open at both ends, and very

different from that of any helminth. CErsted, again, placed them after the Leeches, while M.

Blanchard, misled by the observations of M. de Quatrefages, exaggerated the gulf between the

Nemerteans and the Planarians so much that he thought their affinities lay rather with the

helminths than with the latter. Dr. Thomas Williams considered bis closed alimentari- chamber

(digestive canal) the homologue of the spongy mass in Taenia, but this is open to doubt. He
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also drew n resembhiiicc Ijctwccn the Nemcrtcan reproductive organs and tlic " ovarian or female

series " in the leeches. So struck was this author by the differences between the Ncmcrtcans and

the Planarians (which he affirmed were only allied by the ciliated integument), that he proposed

to sc|)aratc the former from the " true Turbellaria" \uidcr the name of the Cestoid Annelids. I

think, however, that we are scarcely warranted on structural grounds in making so radical a

change.

Amongst recent writers, Dr. Cobbold, it appears to me on somewhat insufficient data, haa

grouped the Turbellaria inidcr the class Ilchtibillia, which he conveniently widens to allow them, as

he thinks, to be near their allies the Trematoda. But it is to be observed that, while the Planarians

perhaps do approach the Trematoda, the Nemerteans diverge so much that the relationship is very

difficult to discover. The outline of the ovate and flattened Planarian somewhat resendiles that

of the Distomes and their allies ; but there is nearly as much similitude between the former and

an Elpia or Limaponiia, or again between a Saijitta and a Fish. The cutaneous texture of a

Trcmatode (for instance, Fnscioht hepatica), according to Dr. Cobbold, is covered with minute

chitinous processes or spines, and is composed of an outer transparent epidermis, and an inner

fibrous cutis. In the Planarian, on the other hand, we have the ciliated epidermis and the

characteristic soft, cellular cutis, so conspicuous for its secretion and its tendency to diffluence

under examination. " In the Fatidohi the next layer is composed of numerous bands of

muscular fibres, in which four separate groups may be recognized more or less distinctly. They

have been described as so many layers, but they arc not readily separated from one another."

Such is the description this author gives of the muscular system. In the Planarian the nuiscular

layers form distinct coats, which cannot be confounded, and moreover they seem to be formed

after a diirercnt type. I would, however, remark that in a transverse section of Campulu ohlonga,

Cobbold, a Distome from the bile-ducts of the Porpoise, there is below the chitinous cutis a

delicate layer of circular fibres—slightly indented by the bulbs of the chitinous spines, and having

a thin coat of longitudinal fibres underneath. Such therefore aorrees with what Prof. Owen found

in ListoHiu clavutum. Dr. Cobbold also speaks of soft parenchymatous tissue filling up the

general cavity of the Fluke, and though not averse to such a disposition as a proof of further

divergence of type, yet in the Distome just mentioned {Campula oUonf/u) transverse and

longitudinal sections show a complex arrangement of fibres and cells—only inferior to the more

difi'erentiatcd muscular bands, fibrous tissue and cells, the presence of which in the Planarian is

so intimately connected with the physiology of the parts. In the case of the digestive system

there is apparently some analogy in form, since both Planarians and Flukes have branched, caeca),

alimentary organs, but then Vortex, and the whole of the Nemerteans to which the Planaria

Dendrocrela are linked, deviate in a still greater degree from the parasites. The oral sucker

of the fluke has little homology with the protrusible proboscis of the Planarian, and still less

with the mouth of Vortex or the Nemcrtcan. Moreover, the microscopic structure of the

digestive ramifications of the Planarian agrees very closely with the same organ in the

Ncmertean, while it differs entirely from that of the fluke, with its " fibrous wall" and " columnar

cellules," or, as I should call them, papilijc. Such differences probably depend nmch on the

divergent character of the food. Dr. Elders, in his arrangement of Worms, separates the

Nemertinea (Class V) from the Turbellaria, Ehrenberg, s. str. (Class IV), and interpolates the

round worms and Gephyrca between them and the Annelida. It is doubtful if the Gephyrca are

a higher type than the Nemertinea, and they certainly do not approach the true .\nnelida
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more closely. Prof. Huxley, again, groups the Nemerteans amongst the Scolecida, cliarac-

terising the " water-vascular system " of tiiis heterogeneous class as having ciliated tubes

throughout. This, of course, cannot apply to the Nemerteans, and not even to the Planarians.

The branched water-vascular system (which Prof. Owen regards as excretory) of the Fluke

Las no counterpart in the Planarian, and cannot be supposed to be closely allied to the vessels of

the Nemerteans.

A decided difference is apparent in regard to the nervous system, which is much more

conspicuous in the Planarian than the Pluke ; indeed, observers who are familiar enough with

other parts of the structure of some species of the latter have not seen such at all. It is

described by Prof. Owen in Bisloma davatum as in the form of a pair of cephalic ganglia

connected together l)y a tliin commissural filament above the pharynx, and giving off two

main lateral nerves. Two much larger ganglia occur in the Planarians, connected by a broad

commissure, and the branches to the surrounding parts are more distinctly arranged. Prof.

Owen states that pigment-specks, called "eye-specks," are present in the Polystoma of the

urinary bladder of the toad and frog, as in the locomotive ciliated larvae of most Trematoda; but

as a whole the special organs of sense are much more highly developed in the Planarian.

In regard to reproduction there is some resemblance between the groups, both I'lukes and

Planarians having male and female organs developed in the same animal. Both are oviparous,

and the ova produce ciliated embryos ; but the young of the fluke soon lose the cilia, and

represent only the first stage of a series of metamorphoses which occur before reaching maturity.

The embryo of the Planarian, while, perhaps, undergoing metamorphoses in some cases, comes

out of the egg in others nearly in the same form as the adult, and never loses its cilia at any

period. Besides, too much reliance cannot be placed on this common metamorphosis, for we may

as readily arrange the Echinoderras with the Nemerteans on account of the P/ZtV/WM-development,

as class the Planarians with the Trematoda on this account.

The habits and motions of the two groups, it is well known, are widely different.

Having thus indicated some of the chief points of divergence and affinity between the

Planarians and the Trematoda, we may now examine the relationship between the former and the

animals with which we have more particularly to deal, viz. the Nemerteans.

In regard to the general structure of the cutaneous textures there is much resemljlance. Both

have a ciliated cuticle, a soft, easily disintegrated cutis, chiefly composed of cells and areola?, and

capable of secreting abundant mucus. In the skin of no Nemertean, however, have I seen any

urticating or " stabformigeu" bodies.

The nmscular coverings are similarly grouped into definite layers of longitudinal and circular

fibres. On the ventral surface of the Planarian, however, we sometimes have an inner layer not

represented on the dorsum, a fact that has been overlooked by Professor Keferetein in his recent

valuable remarks on the Planarians.^

The digestive systems, though apparently divergent, are really allied in an intimate manner.

The mouth in the Planarians follows the habit of the organ in the Anopla in opening behind the

ganglia, but more posterior in position. The large proboscis in the Planarians is probably homo-

logous with the oesophageal division of the digestive tract in the Nemerteans ; and in the typical

Lineidm amongst the latter the oesophageal region is frequently everted during feeding in the form

* ' Beitrage zur Anat. u. Entwicklung. einiger Seeplanarien/ &c., 1868.
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of a rugose i)rcliLiKsili; oi'g;m. Tlic rainose natuic of tlic digestive cooca, whicli are all connected

with a central cavity, is but a modification of the pinnate organ in the Neinertcans, the pinnae in

certain of the hitter hring even slightly !)rMni'lu;d. .Moreover, the microscopic structure of the

walls of tiiis system (with perhaps tlu; exception of the inner coating of cilia) is similar, and in

both cases appears to combine the biliary with the intestinal system proper. In the IManarians,

liowcver, there is no anus, while such is present in all the Neniertcans. Tiic system as a whole

shows a higher degree of adviuicoiiunt in tlu; latter, the connecting links apparently occurring in

the Anophi, whose mouth opens behind the ganglia as in the Planarians.

Tlie nervous systems of the groups are also related. The cephalic ganglia are two in each,

but those of the Nemerteans arc connected by two connnissures, a dorsal and ventral, wliercas in

the Planarians there is only a single large commissural band, which is homologous with the

ventral of the Nemerteans. The separation of the ganglia in the latter is more distinct than in the

former, though this does not necessarily imply a higher type; indeed concentration of nervous

matter is generally considered to be so. The senses in the groups arc somewhat similar ; over

the entire surface touch is as exquisite in the one as in the other ; the organs of vision consist of

two well-marked series in e:ich, \ iz. those with and those without apparent lenses or capsules, so

that the pre-eminence in this respect is hard to adjudge, though I am inclined to give it to the

NcTuertcans. There is some doubt about auditory corpuscles or otolites in either group, though

Griife and Kcferstein mention their occurrence in certain Nemerteans. I have never seen such.

The function of the special cephalic pits and neighbouring glands in the same animals is involved

in obscurity. They may represent the segmental organs of the higher Annelids, or, perhaps, with

greater probability, may be taken as the homologues of the water-vascular system.

In the circulatory system the Nemerteans much excel the Planarians. In none of the latter

is there any circulation in distinct vessels, while in the former group all possess such, the vessels

being filled with a more or less corpuscular ilnid. It is true that a water-vascular system is

described by 0. Schmidt in certain freshwater Turl)cllaria, and that Max Schultze mentions a

system of canals in Tlii/saiinzoon and Poli/cdis, but I agree with Professor Keferstein, after a

careful examination of spirit-preparations, in considering further investigation necessary, and that

in tlic i)resent state of our knowledge we cannot admit this in the ordinaiy Planarians.

Considerable divergence occurs between them in regard to the organs of reproduction, the

Planarians being hermaphrodite, while almost all the Nemerteans have the sexes separate. In

regard to the complexity of the sexual system the former excel the latter, whose organs consist

simply of a series of sacs placed along the sides of the body—for the development of ova or sper-

matozoa. Moreover, where hermaphroditism appears, as in Borlasia hermaphroditica and B.

Kofersteinii, respectively described by Professor Keferstein and A. F. Marion, one part of the body

has its sacs filled with spermatozoa and another with ova, or the male and female elements occur

in the sacs without delinite order as regards position, so that the type of structure remains

unaltered, and essentially different from the arrangement in the Planarians.

The development of the young in the two groups has certain features in common, others at

variance. Thus the ova of the Planarians in some instances produce ciliated embryos that have at

birth more or less the form of the parent,—which form they retain throughout. The group Knopla

of the Nemerteans agrees with the former ; while in the division Anopla the yoimg either emerge

from a ciliated covering inside the egg-capsule, or they are produced from the Pt/lidium-hrm in

the free state. Moreover, some of both great Nemertean groups are viviparous, the ova being
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long enough retained in the ovisacs to develop tlieir contents, after impregnation tiwough tlie

lateral (sexual) pores.

In the homologies of no organ, however, does the separation between the Planarians and

Nemerteans become more apparent than in those of the prol)oscis, which, with all its adjuncts,

appears to be a structure purely Neniertcan.' Its definite aperture in front, its relation to the

ganglionic commissures (between which it passes), its remarkable microscopic structure, and

distinct muscular sac or sheath containing the highly organized corpuscular fluid, all point it out

as an organ aui generis, and apparently without prototype or homologue in the Planarians or their

allies. As already mentioned, I am inclined to consider the proboscis of the Planarian as the

analogue and homologue of the cesophageal division of the digestive tract in Lincuis and

AmpMporus, and the " Schlund" of Vortex. The diminished size and atrophied condition of the

proboscis in Prorhi/nchus seem to lead on the Nemertean type to certain of the Rhabdocoela.

Both groups are ciiaracttuized by great recuperative powers after injury, new parts and

organs replacing those that have been cut off; while mere fragments not infrequently grow into

])crfect animals.

13otli consist for the most part of predatory and carnivorous creatures, that, notwithstanding

their general deprivation of organs of offence and defence, manage to prey on animals much

higher in the scale of organization than themselves, such as the Annelida. Their habits are

also in many respects similar.

Bipalium.

I thought that considerable light might be thrown upon the affinities of the Planarians and

Nemerteans by an examination of Bipalium, whose elongated body and central mouth indicated

the probability of its intermediate position.

In Bipalium' there is externally (in the preserved condition) a rather dense cellular cutis,

similar in structure to the same coat in the Planarians and Nemerteans, though less defined from

the subjacent investment, whicli consists in this case of a thin belt of circular muscular fibres.

There next occurs a longitudinal muscular layer, split into isolated fasciculi, between which

certain pigmentary and cutaneous elements and connecting fibres lie. Thus the coat in

transverse section presents a barred appearance, especially in the dorsal region, where the pigment

is most marked, the dark band being interrupted by the pale longitudinal fasciculi. In super-

ficial longitudinal sections, also, the same aspect is caused as in Linens by the intrusion of the

pigmentary and cutaneous elements amongst the muscular. The intermediate region below

the coat just mentioned has numerous cells and granules amongst the fibres which connect it

with the next layer and the general stroma of the body-cavity. There are also many cells, often

of a flask-shape, with the narrow end external, filled with long and somewhat spindle-shaped

' It is probable some further light will be thrown on the homologies of this organ in the anatomr

of the Annelida.

- I am indebted to Prof. E. P. "Wright, of Dublin, for the opportunity of examining this form,

which was kindlv placed in my hands along with many foreign Annelida collected by himself. His

genus Dunlopea is synonymous with Bipalium.
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filamentous processes, wliidi iirc termed by Schniurcia " stiibelienformigon Kiirpcrn." The most

prominent features of tlu- complex muscular arrangement tilling up the liody-cavity after the full

bulk is attained are the following:—Within the intermediate layer all round the body arc many

longitudinal muscular liundles clasped in isolated fasciculi by divergent or curved fibres. Thiis,

with the exception of tlie central digestive cavity, the whole mass of the l)ody is filled up by

these interlacing, longitudinal, and other fibres.

For some distance at the tip of the snout the stroma quite fills the region, but shortly a

diflerentiation ensues, caused by the prominence of tiu-ce transverse bands of muscular fibres,

which pass across the snout at a distance from each other, so as to leave spaces occupied by fibres

wdiich have more or less a vertical direction. At first the arrangement is merely indicated, but it

steadily gains so distinct a character that at last a scries of spaces is left in transverse section

in the dorsal division. In their fully developed condition these spaces have a thick layer of

ccllulo-gramdar matter, forming an inner lining or investment, which is so consistent that, in some

line sections which liave been torn, it remains as a ring, with a well-marked outer margin. There

is much opaque granular matter, also, between the vertical fibres. The channels—now larger and

better defined—become continuous with the anterior part of the digestive cliamlx-r. They are

about twenty in number in the snout.

The long pale area (in transverse section), which forms with the preceding in the snout,

though streaked by the vertical granular bands, presents a uuieh more translucent appearance.

Towards the tip it is a simple transverse pale belt, wider in the middle, tapering at the ends, and

passing entirely across the snout, the usually opaque cutaneous margin being more translucent

opposite the ends in such a view. At first it is more conspicuous than the dorsal belt, but after

the three vertical bands previously described appear, the two areas arc nearly equal in breadth.

No aperture, however, occurs in that now under consideration. It becomes gradually more

transparent and wider in the middle ; and by-and-by there is a tendency to enlargement on each

side of the median line, while the vertical fibres forming the latter increase in prominence. A

pale ventral region also makes its appearance, at first faintly marked, then more distinctly;

the cutaneous textures, moreover, being included in the pallor. This causes the trans-

lucent region on each side of the median line to assume a long club-shape, and then—as an

increase of the opaque fibro-granular matter occurs in the centre—a wedge-shape. The central

septum afterwards (proceeding backwards) gets wider, a ventral prominence becomes distinct,

and the wedge of pale tissue shortens and assumes a somewhat ovoid form. Some pale fibres

stretch across the septum l)etween each ovoid space. With a few changes as to size and separa-

tion this arrangement continues to the posterior end of the worm, where it gradually ceases. So

far as 1 can make out, the pale bauds (just descrd)ed in transverse section) are not composed of

nervous tissue, for which they appear to have been mistaken by Schmarda.

The proboscis of the aiumal is Planarian in structure, having a glandular investment, with

subjacent circular and longitudinal muscular fibres—the former being most conspicuous immediately

below the mucous surface, and an intermediate ami apparently erectile tissue. The digestive

tract throughout is also Planarian. It is branched in front and laterally, and towards the

])osterior end becomes divided by a perpendicidar septum into a right and a left division.

The structure of the generative system as described by M. Claparedc' shows a wide

divergence from the Ncmerteans.

> 'Mem. do la See. do Phys. ct d'Hist. Nat. dc Geneve,' tome xvi, 2cmc partic, pp. 293—312, 18fi2.
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This animal, therefore, leans to the Planarian rather than the Nemertean type; and on the

whole it would appear that, while the affinities of these groups are sometimes in accordance,

there can bf little doubt as to the higher position of the latter in almost every respect.

BalanoijhisuH.

Two species of JiaJanniflossiiH dredged in the last cruise of the "Porcupine" (1S70), in the

one instance by i\Ir. Jeffreys outside the Strait of Gibraltar, to the south of Tangier, in 128

fathoms,' and in the other by Dr. Carpenter off the Algerine coast, at a point intermediate

between Capes Falcon and Tenes, in 51 fathoms," gave me an opportunity of investigating an

apparently intcnnediiitc typo of much interest, rnfortunatdy, none of the specimens were in

good condition, either from rapid decay before being placed in spirit, or some other cause. None

of the fragments exceeded \\ inch in length, and the diameter at the collar or widest portion was

about 2ths of an inch.

The general appearance of those dredged by Dr. Carpenter resembles the penis, the short

conical anterior end or " proboscis," with the overlapping collar behind, closely imitating the

llUmH jjenis, with its prepuce retracted. On the dorsum the "proboscis" is marked by a furrow

at its base, and, continuous with this on the body, two well-marked ridges course along the

median line. On the ventral aspect is a deep median furrow, a groove also being present on the

head in the same line. The body is rounded anteriorly, flattened posteriorly.

The " proboscis " exhibits various appearances, from the bluntly conical form in contraction

to a more elongated and pointed contour in partial extension ; and it is evidently a very mobile

nmscular organ. On reaching the collar, its base becomes contracted all round, so as to be

connected with the trunk only by a narrow pedicle, which is attached just over the anterior

opening or mouth, the whole having the appearance of an operculum or plug. The anterior end

or " proboscis " has lost its dermal layers in all the preparations, showing externally a tough,

translucent and slightly granular membrane, probably the representative of the basement-

membrane of the cuticular tissues. A considerable belt of circular nmscular fibres forms the

next investment. In transverse section a large number of vertical lamellae are observed to be

arranged within the latter coat, in a divergent manner with regard to the central space. These

can readily be split from each other in a longitudinal direction, yet so intimately do the fibres

mix that in longitudinal sections their main direction is longitudinal, while they follow a trans-

verse direction in transverse section. From the shape of the region the lamellae become narrowed

in front and widened posteriorly. The nature of the specimens did not warrant a decision as to

the presence or absence of a terminal pore, but, from an examination of specimens in the living

condition, other authors, such as Delle Chiaje,' Keferstein,* Kowalewsky,^ and Willemoes-Suhm,''

have observed one. The posterior end of the "proboscis" in contraction fits into a kind of cup

' No. 36, surf, temp., 75° ; bottom, 55° Fahr.

= No. 50, „ 75°
; „ 54° 7'.

' ' Memorie sulfa storia e not. degli,' &c., vol. iv, p. 117.

* ' Untersuchungen ueber nied. Scetliiere,' p. 91.

'•' ' Mem. de I'Academie imp. des sc. do St. Petersbourg,' vii' ser., torn, s, No. 3, 1867.

' Zeitsch. f. w. Zool.,' Bd. xxi, 3, p. 383.
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foniicd liy the llcsliy collar of the l>o(ly, which projects after the manner of tliat in Tcrehclla,

but without tlie break or fissure.

In liis excellent account of the anatomy of lialanoghums clavigeruH and B, minulus,

Kowalcwsky describes the chief muscular fibres of the " proboscis" as longitudinal, and the

circular ns insignificant. This docs not quite agree with the state of the parts in the foregoing

examples.

Structure of the Boily-wall.

Few traces of the cutaneous elements remain in any of the specimens, but the structure

of fragments in the furrows demonstrates that it is allied in the closest manner to that of the

Nemcrteans. The cutis consists of a multitude of cells and globules in a gelatinous inter-

cellular substance, the skin on section being streaked and loaded with circular and elongated

granular masses, as in the former group. Indeed, the ease with which almost the whole

cutaneous elements had separated from the subjacent tissues corroborated the relationship.

A tough and continuous basement-membrane, having a finely streaked appearance, intervenes

between the former and the next coat, which is a thick layer of longitudinal fibres, most

develoi)ed, perhaps, on the ventral surface. The interfascicular substance is slightly marked,

but there are many intersecting fibres which radiate inwards from the outer margin of this

investment, through the next layer, to the wall of the digestive chamber. In longitudinal

sections the longitudinal coat has, therefore, a transversely streaked aspect. It also presents

three well-marked dorsal gaps anteriorly, viz. a median and two lateral, while ventrally a single

hiatus exists in the centre. The circular muscular coat, which comes next in order, is

moderately developed. The space between the latter and the wall of the digestive canal is partly

occupied by the divergent fibres previously mentioned, the glandular or " liver"-tissue, and a few

cells and globules.

The examination of living specimens enabled Kowalewsky to see the cilia vnth which the

whole integuments are covered, and he further describes a fine " cuticula ;" but, so far as an

examination of preseiTed specimens warrants me in affirming, this structure is not more differen-

tiated than in the Nemertcans, and therefore not demonstrable histologically as a special layer.

In his anatomy of the body-wall he places the circular muscular coat to the exterior of the

longitudinal—beneath our basement-membrane, and thus his specimens deviate in type from

the foregoing.^

Within the circle formed by the collar a conical process having a filiform terminal append-

age projects from the truncated anterior extremity of the body, and fits into the hollow at the

base of the " proboscis." This structure is supported upon a somewhat enlarged firm base,

rovmd which the tough basement-membrane of the " proboscis" is fixed. Below the hne of

attachment of the latter the process is again narrowed, and presents just over the opening of the

^ There would seem to be considerable variety in the structure of the body-wall of these forms.

Another species dredged in 125 fathoms off Cape Rosier, in the Gulf of St. Lawrence, by Mr. J. F.

Whiteaves, shows (in the spirit-preparation) underneath the glandular lining of the digestive chamber

all round a dense and almost cartilaginous layer marked on its inner surface by regular transverse strite,

but there is no specialization of chitinous tissue as in the Mediterranean examples.

19
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mouth a smooth eminence of cartilaginous density, tinted of a reddish-brown hue. This

terminates posteriorly in two brown cliitinous rods, which diverge along the margin of a firm

valvular process (forming on each side part of the lips of the oral aperture) and support the axis

to wliicli the "proboscis" is attaciied. A pointed and somewhat dense papilla lies at the fork of

the ciiitinuus processes. On the dorsal aspect of the valves and in the central line of the animal a

series of transverse bars or ridges commences on each side. They are arranged in a double row,

separated by a well-defined median furrow, which corresponds with the groove between the dorsal

ridges externally. When first observed these firm bars had somewhat the appearance of a

vertebral column—split as in a dried fish, and this special cliitinous skeleton might therefore furnish

the nioilern theorist with as good grounds as usual for the demonstration of the true stepping-

stone to the vertebrate series. They are upwards of seventy in number, commencing by a

well-marked chitinous bar just behind the fork of the axial processes, and, from the gradual

diminution of the rows, terminating in a somewhat ])()inted extremity. Generally the whole

structure may be sejiarated into two divisions, viz. septal and branchial proper. Each septum

is furnished with a brownish chitinous rod, which is conspicuous throughout its entire length in

front, l)ut is chiefly observed towards the median line posteriorly. These septa mark off

the brancliiiil spaces, since by splitting and uniting with others at the outer extremity, a

branchial furrow is comjjleted. From a point a little exterior to the median line each septal

rod passes outwards to bifurcate as already mentioned, its course being easily seen anteriorly on

account of the brownish hue of the process. This colour, however, is really confined to the

central part of the flattened organ, which has throughout a thin translucent edge above and

beiuiitli, and is densest near the fork of the branchial lamella. From each side near its base

is given off a translucent lamina, wiiicli, witii another from the adjoining septum, forms the

support of the branchial sabre. The junction of these laminae with the septal process is

interesting, for in transverse section the base presents the form of an anchor. The septal rod,

eleviited on a fold of the basement- and mucous membrane, constitutes the strong central support

(shank) of the T-shaped structure, while the branchial laminae, passing from the transverse bar as

long recurved processes, correspond to the flukes. At the junction of the septal rod with the

transverse portion is a slight swelling of the former, having the brown chitinous part in the

centre, tlie rest of the process, as well as the branchial laminae, being quite translucent. As the

sections proceed outwards, however, a slightly brownish hue from the presence of dense chitinous

matter is seen at the base of the branchial laminae where they join the septal rod. The latter is

marked almost from the commencement by a vertical median line, showing its double composi-

tion. The branchial laminae at this part touch at the lower edges, but gape at the upper, so as

to make a triangular channel, which is completed by the thick membrane of the region. Further

outwards the branchial arches stand freely in their grooves, their supporting chitinous laminae

being enlarged at the upper end and bent inwards in transverse section, and the tunnel

completed by the membrane formerly described. The supporting chitinous rods gradually taper

from tlie median line to the outer edge, as also do those of the septal regions ; thus the diminu-

tion in the former case has to be compensated by an increase of the soft parts of the tunnel.

After the branchial lamella forms an independent sabre in the groove, the septal process is found

(in transverse section) elevated on a still higher fold of the mucous membrane as a club-shaped

sti'ucture, the central brown chitinous pail—somewhat triangular in shape—appearing in the

rounded summit. The next change is the increase of the brown hue in the chitinous supports
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of tlic l)rnnclii;il liuncllu'. Tlie (louhli) iiiitiire of the septal process also becomes more evident,

even from the fold of mcmbrnne upwards. The summit, however, is still uniffirnily coated hy

the investing membrane of the branchial region ; by-nnd-by the ])apilla on which it is placed

shortens, and the pale chitinous tips of the rods split to form the arch at the boundary. The

laminae of the branchial processes diminish into slender pale chitinous rods, which lie towards the

inner (lateral) margin of the canal, and each soon fcnninates in a closed extremity. Over the

whole of the processes just descriljcd a thick mucous layer, probably ciliated during life, is s[)read.

In ultimate structure it is glandular in appearance, being finely streaked in vertical section and

minutely granular. A peculiar fibrillatcd condition is observed in that forming the wall of the

branchial lamella, and also at the base of the chitinous supports of the septa. This raucous layer

rests upon a bascnient-membraue, from which numerous divergent fibres pass to the exterior

nuiscular coat of the body-wall, here and tlicre enclosing spaces for the fatty " liver "- structure

found in this region.

The foregoing account, of course, is only meant to convey a description of the framework

of the branchial apparatus, which in other respects has received careful treatment from the

excellent Russian naturalist Kowalewsky. The arrangement of the system in this form shows

a close approach to that of J3a/ano^lossi/s clavi^erus.

Accessory Glands to (he Digestive System.

Anteriorly a considerable space occurs between the dorsal surface of the branchial apparatus

and the body-wall, which is occupied for the most part by transversely arranged sacs of the

yellowish fatty " liver "-tissue. These bodies are surrounded by a distinct membrane, enclosing

a vast number of compound fatty globules and granules, similar in minute structure to the same

tissue in the Nemerteans. In transverse section the contents seem to fall out of the centre, but

a thick layer of globules still adheres to the wall of the sac. These saccate glands occur

under the branchial lamella), and generally in the space between the inner muscular layer and

the wall of the digestive tract anteriorly. As soon as the branchiae cease, however, they become

much more prominent. The digestive and respiratory functions are thus performed in one

chamber anteriorly, and the structure and arrangement throw considerable light on the

condition of the same part in the Nemerteans, where a characteristic distinction exists between the

two regions of the digestive system. Kowalewsky shows a folding of the branchial region in his

species, so that a special chamber is separated from the general alimentaiy cavity. The

digestive would therefore not intrude on the respiratory function.

Digestive Cavity Proper.

This chamber commences at the oral aperture, and continues in the form of a wide tube to

the posterior end of the animal, which, however, is incomplete in all our examples. It is supported

and held in position by the radiating fibres that pass inwards from the external muscular coat of

the body-wall. Anteriorly the glandular mucous mcml)rane, which forms its inner coat, presents



148 HOMOLOGIES.

a frilled appearance, from the rugae, which, as in the Neraerteans, often assume an arborescent

appearance, owing to the extrusion (under pressure and preparation) of their cellular and granular

elements. The wall of the canal is somewhat thinner in front, while the glandular lining is

largely (Icvcloped. Behind the branchial region, however, the following structure is clearly

seen :—Externally the radiating fibres from the outer coat of the body-wall pass into a well-

marked layer of circular muscular fibres, upon which the continuous basement-membrane and

its glandular lining rest. The latter is thinner than in front. The structure on the whole closely

ap})roaelies the Nemertean digestive tract.

Kowalewsky mentions that the surface of the digestive chamber is richly ciliated. His

specimens occurred on sandy ground, as might be expected from the nature of their food.

Circulatory system.

Two vessels only could be satisfactorily made out by an examination of the specimens. A
large longitudinal dorsal vessel lies over the fii)rou8 band connecting the branchial septal rods

across the median furrow. At this point it has externally only the circular muscular coat, the

basement-membrane and cutaneous tissues, since there is a hiatus in the longitudinal muscular

layer. The vessel is continued to the posterior end of the specimen over the wall of the digestive

tract. Exactly in the median line on the ventral surface a similar vessel occurs, with the same

relations to the cutaneous and alimentar}- textures. Both trunks have distinct walls. Besides

the elaborate arrangement of vessels in connection with the branchial lamellae, Kowalewsky shows

a lateral vessel on each side, and various minute twigs from the larger trunks.

A single imperfect example of the other form of Balanoghssus was dredged by Mr. Jeffreys

as above mentioned. In general features and size it resembles the foregoing, but certain ana-

tomical diflcrences merit special notice.

The " Proboscis" consists of a bluntly conical mass, which has lost its cutaneous elements.

Externally, instead of the basement-membrane and circular fibres of the former type, there is a

coat of longitudinal fibres, or, rather, of fibres whose direction is chiefly longitudinal, for they

are felted firmly together. Within is a belt of circular fibres, from which the vertical lamellae of

the central region spring. The lamellae consist of fleshy columns, which are fixed to the outer

wall all round, but have a free margin internally. In transverse section, thus, the region some-

what resembles the kind of fruit called hesperidium, such as that of the orange, only the carpels

are enormously increased. The columns are composed of densely felted fibres—longitudinal,

oblique, and radiating, besides cii'cvdar fibres towards the inner free margin. The whole must

therefore form a powerful squeezing or propelling organ, after the manner of the heart of the

higher animals. This region is attached to the body by an elongated, chitinous, process which

has a broad basis at the mouth, and sends four divergent chitinous spui-s into the tissues for

support, the posterior pair coursing along the borders of the dorsal valves or lips, as iu the
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previous foiiu. The broad, fleshy coOar has twu jxjwerful conical bands of fibres (continuous

with the dorsal belts) attached to the cbitinous process on the dorsum, while vcntrally a special

bundle of fibres passes from the collar to the anterior margin of the trunk.

The doniial layers of the body agree in both species, as also does the external (longitudinal)

nuiscular coat ; but though certain circular muscular fibres lie under the latter, they arc so

indistinct as scarcely to merit the name of a special layer.

A considerable difl'erence is apparent on opening the body-cavity, as at first sight the

branchial arrangement characteristic of the former examples seems to be absent. On careful

inspection, however, many minute, transparent, chitinous processes are found in the somewhat

tliickeiied membrane behind the dorsal valves. Tliese processes have the form of a pointed

molar tooth with very long fangs, and a fissure passing up the centre of the tooth to the crown.

Some of the fangs or processes are bifid at the tip, each division diverging with a curve from the

main stem. In all })rol)ability they fomi a short double row, after the type of the fonner species

;

but the s])eeinien is not in a condition to bear searching investigation.

The digestive canal and accessory glands have a similar character to those in the foregoing

species ; the former being distended with muddy sand containing many Foramiuifera and other

microscopic organisms, the latter chiefly grouped along the dorsal area.

This species would not seem to approach any yet described.

In reviewing the several features presented by these curious forms, and contrasting them

with what is known of Nemertean anatomy and physiology, the following reflections occur :

—

In both the cutaneous tissues have the closest similitude as regards ciliation and minute

structure. In Balanoi/lossus, however, the basement-membrane underneath the latter is more

differentiated, and assumes a slightly fibrous appearance.

In the arrangement and histology of the muscles of the body-wall they much resemble each

other.

The digestive system is similar. Both have a ciliated chamber divided into two great

regions, represented by the first or branchial, and the succeeding division in Balanoglossm, and

by the cesophngeal and alimentary ca\ity proper in the Nemertean. The peculiar rete mirabile

over the oesophageal region of the Nemertean, and the elaborate branchial circulation of Balano-

(^lossus are apparently homologous. The minute structm'e of the proper wall of the chaml)er is

closely allied. Moreover, while the " liver "-tissue is separated into elongated sacs in Balano-

glossus, and simply diffused over the aliraentarj' region in the Nemertean, its histological features

are -nearly identical. The mouth and anus are also similarly arranged.

^^ith regard to the "proboscis " qI Balanoyhsaus and that of the Nemertean I fear there is

no homology ; indeed, I would be inclined to regard the anterior region in Balanoghssus rather

as the homologue of the Nemertean snout. The pore at the tip in the former woidd therefore

correspond with the aperture for the proboscis in the latter, the mouth in both being placed a

considerable distance backwards.

A great divergence happens in regard to the nervous system. It is not yet sufficiently

understood to enable us to form a correct idea of its relations in Balanoghssus, while it is con-

spicuous in the Nemertean.

There is considerable similitude in the circulatory svstem. Both have a main dorsal and two
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lateral trunks, the blood in each group flawing from behind forward in the dorsal. The much

greater differentiation of the branchial region in Balano^lussua necessitates a corresponding com-

plexity of the vessels, yet there is a connecting link in the elaborate plexus in the oesophageal

region of the Neniertean.

In regard to generation and development there is also a parallelism. The reproductive

elements are developed in sacs in both, and the sexes are often distinct. Certain of the young

in each case undergo a kind of metamorphosis, as shown on the one hand by the description

already given, and on the other by the interesting observations recently made by li. Metschnikoff

on Toruaria^ apparently tiic early condition of Bulunoylussm. Tlie occurrence of eye-specks in

the anterior region (" [jroboscis ") in the latter would seem to indicate that the above view of its

homologies is correct.

Having thus examined the relations and homologies of the Nemerteans with their inferiors

and apparent equals in the scale, we may next inquire into their affinities with the higher

annelids. Here, however, there is room for very diverse opinions, since, so far as known, there

are no intermediate forms through whicli they may be linked on to any higher group.

Tiieir relationship would rather appear to be with the Leeches than with the Gephyrea or

Scoleida of Prof. Allman's classification, although a considerable gulf intervenes. Thus, in regard

to the cutaneous system the cilia are not present in the leeches, though the exudation of the cutis

proper is abundant enough. The muscles of the body-wall are less definitely arranged in the

latter [c.;/. Nephelis), the internal longitudinal Ijundles for instance being placed in the body-

cavity, and separated by regularly arranged vertical fasciculi at the lateral regions. The external

coat is composed of circular fibres, within which lie a decussating series. The digestive

system opens by a mouth in front of the ganglia, after passing through a nervous collar, and the

nuiscular (Esophageal region is distinguished from the more glandular stomachal portion, as in

the Nemerteans. There are no cilia in the alimentary chamber, but it is occasionally furnished

with caecal processes. The alimentary canal adheres as much to the body-wall in the Leeches as

in the Nemerteans, which in this respect differ from the higher Annelids. The dorsal and the

two great lateral vessels of the leech are probably homologous with the three vessels of the

Enopla, but the ventral is additional.

In regard to the nervous system, the superior lobes of the Nemertean brain seem to

correspond with the supra-cesophageal ganglia of the leech, and the inferior (from which the

great lateral trunks arise) with the sub-ocsophageal. If in the Enopla the two ganglia were

separated, and the lateral nerve-trunks thrown together in the median hne of the body, the

alimentary canal would become dorsal in position, and would perforce pass through the nervous

system to open ventrally, while the lateral vessels would remain in their usual situation. Thus a

partial resemblance to the state in the leech woidd ensue. A much greater amount of branching

of course would occur after the concentration of the nervous system.

The two cephalic sacs and coiled ducts in the Enopla may be the homologues of the

segmental organs in the leech.

> ' Zeitsch. f. w. Zool./ Bd. xs, p. 131, taf. 13, 1870.
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There is a considerable difference in rcgnni to tlie reproductive organs, for tlie Leeches are

hermaphrodite, whereas the Nenierteans are cliicfly uiiiscxunl. Tlic capsule of mucus for the ova

in Linciix is homologous with the cocoon of the leech ; the latter being apjiarently due to the

same abuiulMnt secretion |)ovu-ed forth by the general cutaneous surface, and is not necessarily

connected in any way with the numerous segmental organs. Some of the higher Annelids,

again, agree with the Ncmertcaiis in discharging the generative products through lateral pores,

e.g. Jlarmothoii and P/ii/lloilocc. As in the Enopla, no metamorphosis occurs in the emI)ryo of

the leech. All the latter are oviparous, whereas some of the former are ovo-viviparous.

Tliero is no feature to connect them with the Brachiopoda, which Mr. Morse' thinks shoidd

be classed witli tlie true Annelida ; indeed, we arc not prepared at present to admit the

relationship until we are more acquainted with the grounds on wliicli the American author bases

his conclusions.

I would be inclined to place the Turbellaria next the true Annelida, without the usual

interpolation of the Rotatoria.

General Distribution of the Nemerteans,

The Nemerteans have a very wide geographical range, extending from the arctic seas to

those of the equator, and it is probable they occur on every suitable sea-beach, as well as in the

surrounding deptiis. The forms adapted for swimming generally frequent the latter, and perhaps

only approacli the shallow water at the extreme limit of their range, and in a somewhat modified

form, especially as regards size. Moreover, examples of the two great types (Enopla and Anopla)

are common both to the arctic seas and the antipodes. The range of the freshwater species is

involved in obscurity ; they have been found in various parts of the world, but not yet in this

country.

With regard to the distribution of the British species, some forms are cosmopolitan, such as

Ampliiporm lactifloreus, Tetrastemma melanocephda, Candida, and dorsalis, Nemerfes Neesii,

Lineus marinus, L. gesnerensis, Cerebrafulus angulatus, and CarincUa annulata, extending from

the Zetlandic seas along both eastern and western shores to the Channel Islands, and, in

addition, radiating widely all round. Thus I have received A. lactifloreus from Greenland, and

apparently the same form is described by M. de Quatrefages from the Mediterranean. Tetra-

stemma melanocephala, T. Candida, and T. dorsalis range from the latter to the extreme north of

Europe. Lineus (/essere7isi>i, again, appears to be even more widely distributed, for besides being

prevalent in the European seas, it (or a form almost identical in every respect) extends to the shores

of the United States. Cerebratulus angulatus attains greater dimensions in the seas of Greenland

and the Boreal province generally than it does in the Channel Islands. In other forms, however,

e.y. Lineus marinus, I have observed no apparent difference in bulk between those from Shetland

and those from Guernsey ; though at the same time it must be stated that nowhere have the

Nemerteans occurred of greater size and beauty than amongst the sheltered tauglc-forcsts of the

1 'Ann. Nat. Hist.,' 4 ser., vol. vi, p. 2G".
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Zetlandic seas. Carinella annulata stretches from the north of Shetland to the Mediterranean,

and a very similar species is found at the Cape of Good Hope.

Others, again, have a more southerly range, and have not yet been found in the northern

portions of the British Islands ; but on this point I would not speak dogmatically, for ver)' much

yet remains to be done in regard to the distribution of marine animals. A. uppdahilis, Borlagia

Elizabelh(E, and Micrura aurantiaca may be instanced as specially southern forms.

Some of the Nemerteans live at a depth of many fathoms and at a considerable distance

from land, as well as between tide-marks, for example, Ncmertes Neesii, Linens marinug, and

hllincalm, Micrura piirjmrea and Carinella annulata. Amjjhiporus pulcher and Cerebratulus

angulaius are rarely found elsewhere than in deep water, the limits being from 5 to 120

fathoms. Amongst the Nemerteans procured in the dredgings of the " Porcupine" in 1S69 and

1870, no new form, so far as can be ascertained from the spirit-preparations, occurs. It is

interesting, however, to notice that the Anopla much exceed the Enopla in numljer, the most

abundant form being Micrura fusca, with its flattened and oar-like posterior extremity. Telra^

stemma Candida, again, was found at a depth of 420 fathoms, its usual site being the laminarian

and litoral regions. Representatives of the Anopla come from the great depth of 79.j fathoms

oft" the coast of Portugal. The Planarians accompany them in these sites, and there is no reason

why both shoulil not be found at yet greater depths. J. lactijlorewi, all the Telrastemvia,

Prosor/toc/imus, Ncmertes carcinophila, many of the Linei and Micrura, and CephalotJirix, have

their habitat between tide-marks, though sometimes at the extreme border of the Utoral zone

;

indeed, as a rule, Tclrastemma domalis is a laminarian form.

M. de Quatrefages states that he has seen imprints in the rocks of Solenhofen and

Strasbourg, which he thinks belong to Nemerteans, in the latter case especially to the " genus

Borlasia ;" and palaeontologists have expressed similar opinions. Tlie fossils in the lithographic

stone of Solenhofen recently noticed by Prof. Ehlers' under the name Leynodesmus bear a close

resemblance to such as might be caused by the Nemerteans ; but a perusal of his excellent

descriptions and drawings leaves an impression so indefinite that further and more extensive

investigations are evidently necessary before a safe decision can be arrived at. The most

interesting part of this paper is the account of his finding stylets in the Legnodesmus figured in

taf. x.xxvii, figs. 1 and 2. My acquaintance with the living animals leads me to entertain doubts

as to their connection with the so-called fossil Nemerteans {Ni'meriiie>s) of the Cambrian rocks

;

at least, those coils I have seen suggest the following ideas :—Since they are simply casts without

organic remains, the worms which made them covdd only have done so in shallow water, so as to

have raised the snout to the surface, and crawled off in the usual manner (by floating). Any

other mode of departure would have blurred the tracks in a deposit so soft as to receive such

impressions. jMoreover, I have often observed similar contorted tracks in the soft muddy sand in

tidal pools—tracks made by litoral univalves in their daily wanderings.

1 ' Ueber fossile Wiirmer aus dem lithographischen Schiefer in Bayern.' Cassel, 1869.
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GENERA AND SPECIES OF THE NEMERTEANS.

Sd-Onkr.—'E^OVLA.

Proboscis funiisbed with stylets.

Family I.

—

Amphiporid^.*

Sub-Famihj.—Amphiporin^.

Proboscis proportionally large.

Genus I.—AjipniroRUs. Ebrenberg, 1S31.

Before the time of Ehrcnbcrg the species of this group had chiefly been included under the

genera Fasciola and Planaria. In his ' Synibolac Physicac,' published in 1S31, this author

established throe genera, viz., Polplemma, Ommntoplea, and Amphiporus, for the reception of

animals probably belonging to the present type ; and, while there is room for doubt with regard

to the exact nature of the first two genera, as illustrated respectively by the examples Polyslemma

adriaticum and Oinmatoplea faniata, it is quite clear to every observer that his Amphiporus albi-

cans from the Red Sea is a characteristic representative of the Enopla, closely allied to A. lacli-

jloreus. I have therefore deemed it right to use for the typical forms that generic name about

which there can be no misunderstanding, and which name, moreover, is contemporaneous with

the others. Usage, perhaps, inclined me to favour the adoption of the generic title Ommatoplea,

but in the present state of our knowledge this nomenclature would not have been strictly appro-

priate, and by the discovery of the typical form from which Ehrcnberg drew uji his description il

might be our misfortune to find that it is one of the Anopla, since there is nothing decisive in his

account or figure. The name here adopted is not free from faults, for the Anopla as well as the

Enopla have a pore at either end ; but the term Ommatoplea stands in the same position, nume-

rous eyes occurring in the one group as often as in the other. In his description of the genus,

Ehrenberg, although noting and figuring the glandular papilhe of the proboscis, omitted to obsene

the stylets, and did not truly comprehend the situation and relations of the mouth, as he mistook

the proboscidian aperture for the latter. Tlic name Polia instituted by Delle Chiaje, and

' 'A/i^i and iropoq, an aperture.
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adopted for this genus by M. de Quatrefages, was applied by its founder to examples of the

Anopla.

In distinguishing the species of AmpMporiis the chief characters are drawn from the arrange-

ment of the eyes, the nature of the cephalic furrows, and the structure of the stylet-region of the

proboscis.

Generic character.—Eyes more or less numerous and large, but never arranged in a square.

Body rather short, and often flattened.

1. Amphiporcs LACTIFLOREUS, Johnston. Plate I, figs. 1 and 2.

Specific character.—Eyes grouped in two series on each side. Pody whitish, roseate or

grayish.

Synonyms.

1776. Lumbricus oxyunis, Pallas. Misccll. Zool., p. 146, tab. 11, f. 7 and 8.

1828. Planaria lactiJJurea, Johnston. Zool. Journal, vol. iii, p. 489.

1837. Nemertes lactiflorea, Johnston. Mag. Zool. and Bot., vol. i, p. 535, pi. 17, f. 2 and 3.

1841. „ „ W. Thompson. Ann. Nat. Hist., vol. \\\, p. 4«2.

1843. Borlasia? alba, W. Thompson. Rep. Brit. Assoc, 184.3, p. 271.

1844. Polystemma rosewn (partim), (Ersted. Entwurf Plattwiir., p. 92.

„ „ „ „ Ibid. De Rcgionibus marin., p. 80.

1845. Nemertes glaucus (?), KoUiker. Verhandl. d. schwciz. nat. GeseUsch. zu Chur im Juli, 1844, p. 89.

„ Borlasia alba, \V. Thompson. Ann. Nat. Hist., vol. xv, p. 320, with woodcut.

„ Planaria rosea, Ibid. Op. cit., p. 321.

1846. Borlasia? alba, Johnston. Ann. Nat. Hist., vol. xvi, p. 434 (Index).

„ Prostoma lactiJJorea, Ibid. Op. cit. (Index), p. 435.

„ Prostoma ? rosea, Ibid. Index, p. 436.

„ Polia mandilla, De Quatrefages. Ann. des so. nat., 3™ ser., Zool., torn, vi, p. 203, tab. 8, f. 1 and

la, and tab. 9, f. 2.

„ „ mutabilis. Ibid. Op. cit., p. 205, tab. 10, f. 2.

„ „ violacea. Ibid. Op. cit., p. 210.

„ „ berea, Ibid. Op. cit., p. 211.

„ „ glatica, Ibid. Op. cit., p. 206, tab. 10, f. 3.

1849. „ mandilla, Ibid. Voyage en SicOie, vol. ii, p. 115, pi. 15, f. 1, a b.

„ „ mutabilis. Ibid. Op. cit., p. 117, pi. 15, f. 4 and 5.

„ „ violacea, Ibid. Op. cit., p. 122, pi. 16, f. 16, and pi. 17, f. 1.

„ „ berea, Ibid. Op. cit., p. 123, pi. 15, f. 13.

„ „ glauca, Ibid. Op. cit., p. 118, pi. 15, f. 7—9, var.

1850. Nemertes glaucus. Von Siebold. Archiv fiir Naturges., ii, p. 382.

„ „ mandilla, Diesing. Syst. Helm., vol. i, p. 275.

„ Omatoplea mutabilis. Ibid. Op. cit., p. 252.

„ „ violacea, Ibid. Op. cit., p. 253.

„ „ berea. Ibid. Op. cit., p. 252.

„ „ glauca. Ibid. Op. cit., p. 253.

„ „ alba. Ibid. Op. cit., p. 252.

1853. Gordius albicans, DalyeU. Pow. Great., vol. ii, p. 73, pi. 10, f. 5a and 6.
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1862. Ommatoplea miUabUis, Dicsing. Revision dpr Turbcll., p. 257.

„ „ violacea, Ibid. Op. cit., p. 257.

„ „ berea, Ih'iA. Op. cit., p. 257.

„ „ glaiica, Ibid. Op. cit., p. 257, bis.

„ „ alba. Ibid. Op. cit., p. 257.

„ Nemertes tnandilla, Ibid. Op. cit., p. 303.

„ Borlasia mandilla, Keferstein. Zeitsch. fiir wiss. Zool., Bd. 12, p. 58, Taf. 5, f. 1—7.

1863. Dilactorrhochma mundilla, Dicsing. Nachtriige zur Revis. der Turb., p. 11.

1865. Oma/ojj/ea rosea, .lobnston. Catalogue Brit. Mus., p. 23, pi. Ila, f. 2, 2* 2**, 3, and 3*.

„ „ alba. Ibid. Op. cit., p. 23.

1865-6. Folia mandilla, Dc Quatrefages. Hist. Nat. dcs Anneles, pi. \, f. 3.

1866. Ommatoplea rosea, Lankcstcr. Ann. Nat. Hist., 3d Scr., vol. xviii, p. 388.

„ „ alba. Ibid. Op. cit., p. 388.

1867. „ „ Mcintosh. Kept. Brit. Assoc, 1867 j Trans. Sect., p. 92.

1868. „ „ Ibid. Ann. Nat. Hist., Ith ser., vol. ii, p. 293.

18G9. „ „ and var. rosea, Mcintosh. Traus. Roy. Soc. Edinb., vol. 25, pt. ii, p. 323

et seq.

Habitat.—Under stones between tide-marks and in tlic laminarian region; abundant.

Generally distributed—from the Arctic Seas probably to the Mediterranean.

BoJ^ rounded on the dorsal surface, flattened on the ventral, not much tapered towards the

tail, which is rather blunt. In newly spawned specimens the body is nmcli flattened, but in

those bearing ova it is rounded. Length one to three inches, and occasionally even reaching

four inches ; breadth three lines.

Colour.—Various shades of white or pinkish white, with a translucent streak along the centre

of the dorsum—caused by the proboscidian chamber. Specimens with the generative organs well

developed assume a grayish aspect. There are two conspicuous pink or reddish-pink spots indi-

cating the ganglia in front. The under surface has the same colour as the dorsum, and during

the quiescent state of the reproductive organs is distinctly marked by the pinnae of the digestive

chamber. A specimen found at St. Peter Port, Guernsey, had the body of a pale greenish hue,

like that usually seen in Tetraslemma melanocephala ; while in the Bight of Vatsland (to the north

of Bressay Sound) in Shetland a variety with the pigment everywhere increased abounds on a

sandy bottom.

Head spathulate, flattened, and slightly pointed ; furnished with numerous eyes placed in

two or three groups on each side, the anterior generally forming a marginal row ; the posterior

arranged in front of or sometimes over the ganglia, and three often forming a triangle. In the pale

brownish variety from Shetland an eye-speck on each side in front of the ganglia is larger and more

conspicuous than the others.

Cephalic furrows.—Midway between the tip of the snout and the anterior border of the

ganglia a furrow runs inwards and slightly forward on the dorsum, ceasing before it reaches the

middle line. On the ventral surface is a similar though shorter furrow, the two meeting on the

side at a richly ciliated dimple, which leads into the cephalic pit. A short distance behind the

ganglia two other superficial furrows e.xist, each slanting backwards and inwards to meet its

fellow of the opposite side in the middle line. These furrows are also continued inferiorly, but

with a slightly altered direction, so that they meet under the ganglia. The two sets of furrows

are indicated in the flattened head by lateral notches.
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This is a very common animal, generally lurking under stones between tide-marks, whether

these rest on sand, gravel, or sandy mud, and sometimes the latter is odoriferous ; thus at Hcrm

it frequently lives amidst crushed and blackened fragments of Zoslera marina and sea-weeds under

stones. In such situations it generally resembles in contraction a cream-coloured larva, but

when placed in sea-water it readily extends itself and crawls with a slow gliding motion, and

likewise progresses on the surface of the water with the ventral region uppermost. It lives well

in confinement, and immerous l)roods can be reared from captive specimens. The white

ova arc deposited in a free condition from January to April, and the young are from the

first furnished with two eyes. I have not been able to see this species feed in confinement,

but the rapid fattening in the free condition after spawning shows that it takes nourishment

greedily.

The skin presents an acid reaction to test-paper, and the mucus secreted thereby is of a

most tenacious description, the animal, indeed, rapidly forming an investment by this means when

placed in a vessel containing a little sand.

Considerable confusion has prevailed with regard to this verj- abundant and widely distri-

buted species. Johnston, Q'>sted, and others have considered the Planaria rosea of O. F. Miiller

referable to this fonu, but, as will Ije noticed elsewhere, a carefid consideration of all the facts has

led me to a different conclusion. When descriptions and figiu-es are so vague and uncharacteristic,

it is impossible to clear away all doubts, but such uncertainty cannot be laid to our charge. The

earliest reliable account of the species is, perhaps, that given by Pallas in his ' Miscellanea Zoo-

logica,' but the specific name {oxyurus) there given is objectionable, and I have consequently

adopted another. Dr. Johnston, amongst modern authors, fii-st clearly descriljed this common

worm, and since his period less difficulty has been encountered in regard to its discrimination.

This author changed the name originally apphcd by him to the species from various causes, none

of wliiih, however, interfere with our following the usual laws of zoological nomenclature. For

souie time I was inclined to include the Amphiporu« albicans of Ehrenberg under the synonyms,

as it has many characters in common, but it approaches A. pulcher in others, and the arrange-

ment of the eye-specks in his figure is so different that I have struck it off. For the same reason

the Planaria clongata of jNIontagu (MS. p. 231) was not included. The Polia mandilla of De

Quatrefages, from St. Yaast, probably belongs to this form, and there is nothing in the slight differ-

ences noted in Polia mutahilis, P. violacea and P. herea to distinguish them from the same

worm. The P. glauca of this author is also, in all likelihood, a dark variety of the species.

2. Amphiporus pclcher (0. F. Miiller), Johnston. Plate I, fig. 3, and PI. XIV, fig. 11.

Specific character.—Eyes well-defined and numerous, irregularly grouped on each side. A
central reserve-stylet in the proboscis. Cephalic furrows slightly branched.

Synonyms.

IT/i. Fasciola rosea, O. F. Miiller. Verm, terrest. et fluv. List., i, 2, p. 58.

1776. Planaria rosea, Ibid. Zool. Danic. Prodr., p. 221, No. 2679.

1788. „ „ Ibid. Zool. Danic., ii, p. 31, tab. 64, f. 1 and 2.
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1788. Planaria rosea, Linnaius. Syst. Nat. (Gmclin's), torn, i, pars vi, p. 3088.

1827. „ „ Bosc. Hist. Nat. dcs Vers., i, p. 250.

1837. Nemertes pulchra, Johnston. Mag. Zool. and IJot., vol. i., p. 53R, pi. 17, f. G.

„ Polyntemma roseum, (Erstcd. Kroycr's Nat. Tids., iv, p. 579.

,, „ pulchrum, Ibid. Ibid., p. 580.

18-44. „ „ (Ersted. Entw. Plattw., p. 93.

1846. Prostoma pulchra, Johnston. Ann. Nat. Hist., vol. Ifi, p. 436.

1850. Omatoplea rosea (partim), Diesing. Syst. Helm., vol. i, p. 251 et postea.

„ „ pulchra, Ibid. Ibid., p. 252.

1853. Vermiculus rubens, DalycU. Pow. Great., vol. ii, p. 89, pi. 10, f. 13— 18.

1862. Ommatoplea pulchra, Diesing. Revis. der Turbell., p. 257.

1865. „ „ Johnston. Catalogue Brit. Mus., p. 24, pi. ii a, f. 6 and 6*.

1866. „ „ Lankestcr. Ann. Nat. Hist., 3rd ser., vol. 17, p. 388.

1868. „ „ Mcintosh. Ann. Nat. Hist., 4th ser., vol. ii, p. 293.

„ „ Ibid. Kept. Brit. Assoc., 18C8, p. 310.

1869. „ „ Ibid, Trans. Hoy. Soc. Ediub., vol. 25, pt. ii, p. 337 et seq.

Habitat.—Generally difFascd round the British coasts in water eight to thirty fathoms deep,

and specimens were dredged by Mr. Jeffreys off Unst, Shetland, even at a depth of 120 fathoms.

It frequently occurs amongst sliells and other debris brought from the coralline region by the

fishermen.

Bod^ one to three inches and a half long, and three to five lines broad ; flattened, thinned

at the edges, slightly narrowed behind the snout ; of nearly equal diameter throughout the middle

region when stretched, but the anterior part is often narrowed, while the posterior forms a broad

flattened oar. In extreme contraction, the body resembles an FJjjsia or Limapontia, or even

becomes baccate.

Colour.—During the period of reproductive quiescence the animal has a general dull pinkish

hue, pale at the snout, along the margins, and at the tail. Tlie pinkish tint proceeds forward

in the centre of the snout in front of the ganglia. The under surface is pale pinkish. In the ripe

females the lateral regions are enlivened by the rich reddish hue of the ova, which shine through

the transparent integuments, so that, from their somewhat symmetrical disposition, the animal

has a segmented appearance, from the termination of the oesophageal region nearly to the tip of

the tail. In specimens which have lived a considerable time in captivity the dorsum becomes

freckled with brownish-red grains, especially towards the snout.

Head broadly spatlndate, pointed at the tip, flattened ; the snout clearly defined from the

rest of the body by a well-marked furrow, which notches each side, and passes inwards almost

to the middle line. The tip is furnished with a distinct central papilla, from which an opaque

line generally proceeds backwards to the central glandular mass. Some distance behind the

transverse furrow another oblique groove coming from the ventral surface slants backwards an^,

inwards—meeting its fellow of the opposite side in the middle line of the dorsum, so as to form an

acute angle. There are numerous large, well-defined eyes, which form somewhat irregular groups

on each side, to the number of about twenty-three in all, three or four lying behind the transverse

fuiTow. These are much more distinct in some specimens than in others. On the under surface

the furrows are continued straight inwards towards a dimple (Plate XIV, fig. 11), then curve

forward and inwards to the middle line. Numerous longitudinal grooves slant from the front
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towards these furrows so as to produce a similar appearance to that in Amphiporua spedabilig,

Quatref., but less marked in the lateral regions. The ganglia lie quite behind the trans-

verse furrow, as indicated by the shading in the figure.

This species is often found in crevices of the coils of Serpulce attached to shells and stones

from deep water, and it is one of the most interesting of the group. It glides over the bottom of

the vessel with considerable speed, almost without a wrinkle of its body ; and when irritated a

healthy examj)lc turns on its edge, and, by swift lateral strokes of the oar-like posterior extremity,

swims rapidly through the water like a Nep/ielin or a horseleech, so that not infrequently the

uninitiated mistake it for a species of the latter. In contraction the head is drawn within the

anterior portion of the body, the neck forming a kind of collar through which the organ slips

inwards.

It rapidly secretes a tough sheath of transparent and iridescent mucus, under which it remains

for days. The skin presents an alkaline reaction to test-paper.

The ova are developed in the beginning of May and are nearly ripe towards the end of June,

but though many ova have been discharged in the vessels, I have hitherto been unable to watch

their dcveloj)mcnt.

While, for a time, of opinion that the Planaria rosea of 0. F. Miiller (' Zool. Danica') might

refer cither to this or the previous form, I now think that in all probabihty this species has the

preference in the description and figure. He says, " Body elongate, sub-equal, convex above, of a

rosy colour, marked with black points and lines (not distinct in some) ; flat beneath, of a pale

red interrupted with transverse stria?, posterior end blunt, anterior produced into an angular

head ; the latter is marked on each side by a semicircle of black points." The figure {which

has its anterior end downwards) bears a considerable resemblance to this form, especially in the

head and position of the eyes. His remark, however, that it is common everywhere leaves a certain

degree of dou1)t, and I have therefore chosen Dr. Johnston's title. The latter author was the

first to give a proper accoiuit of the species, from specimens procured amongst corallines and old

shells in deep water off the coast of Berwickshire. He noted the appearance of the ova in the

female, describing them as a series of bright scarlet spots along the sides. Sir J. Dalyell men-

tions a stripe, generally yellowish, which runs down the back, and a broader stripe along the

ventral surface, but these probably refer to the colour of the digestive canal. Fair figures of the

structure of the proboscis and the external appearance of this species are present in Gaimard's

' Voyages en Scandinavie, en Laponie,' as mentioned in the zoography.

I have not thought it necessary to include all the synonyms given by CErsted and Diesiug,

since it is doubtful to what species they refer.

3. Amphiporus SPECTABILIS, Dc Quatrcfagcs. Plate III, figs. 2, 7, and S.

Specifc character.—Head spathulate, peculiarly narrowed posteriorly. Eyes in two long rows

on each side. Cephalic furrows conspicuously branched. Longitudinally striped with brown on

the dorsum.
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Synonyms.

18-16. Certbrutuhis .ipcctubilis, Do (iuatrcfagos. Ann. dcs sc. nat., 3""" scr., ZooL, p. 219, tab. 10, f. 7.

1849. „ „ Ibid. Voyage en Sicilic, vol. ii, p. 131, pi. 17, f. 12 and 13.

IS.'iO. Nemertes Kpeclnhili.t, Dirsing. Syst. Helm., vol. i, p. 272.

1852. Ccrtfbralttlns spectabUis, Max Schultzc. Zeitsch. f. wisa. Zool., Hd. iv, p. 1H3.

18fil. „ „ Grube. Ein Ausflug uach Tricst, &c., pp. 80 and 129.

1862. Nemertes speciahilh, Dicsing. Revision dcr TurbcU., p. 299.

,,
Borlasia splendida, Kefurstcin. Zeitsch. f. wiss. Zool., Rd. xii, p. 59, taf. v, f. 10— 18.

1863. Ptyrhodes spkndida, Dicsing. Naclitriige zur Revis. dcr Turb., p. 12.

186 !•. Cerebraliiliis spedahilis, Grube. Die Insel Lussin u. ihre Meeresf., p. 94.

1869. Cerebratiihis [OmmatnpJva) spectabUis, Mcintosh. Trans. Roy. Soc. Edinb., vol. xxv, pt. ii,

pp. 3 12 and 355.

Habitat.—Dredged off St. Peter Port, Guernsey, at a depth of IS—20 fathoms, in a fissure

oi Eschara fotiacea. Sicily, tlie Adriatic and St. Vaast-la-IIougue
;
generally in the crevices

of shells.

Body rather more than three inches in length, and about a fifth of an inch in breadth, flat-

tened ; dilating rather abruptly behind the snout, and again diminishing towards the tail. The

margins arc thin.

Colour brownish, with six longitudinal brown stripes on the dorsum, and five pale inter-

mediate lines. The two bands on each side of the central line are somewhat dark in colour,

wide in front, narrow and somewhat closely applied posteriorly. The two adjoining brown belts

become considerably wider towards the tail. Besides the foregoing there is also a marginal brown

stripe, which is somewhat wider posteriorly. The tip and edges of the snout are pale, the four

central brown bands of the dorsum being continued thereon, the two lateral becoming indistinct

over the pigmentary region, the two central almost reaching the tip of the snout. All the four

stripes are much narrowed and more closely approximated after passing the cephalic furrows,

and the two lateral are in addition bent inwards towards the middle line at the latter.

The under surface has a uniform pinkish colour, sligiitly marked within each border by a reddish

coloration from the vessel.

Head narrower than the rest of tiie body, somewhat conical, defined posteriorly by a very

distinct notcli on each side. The region assumes various shapes according to the motions of the

animal, sometimes presenting a blunt tip with a notch in the centre and almost cylindrical, at

others a dilated tip and a constricted posterior portion. In the recently captured animal the eye-

specks are not very evident on the dorsum, but after it has been blanched by captivity, they

arc observed to form two rows on each side, the central having about ten eye-specks, and the

lateral a larger numl)cr. The former arc best seen on the dorsal, the latter on the ventral surface,

or from the side, and they proceed further forward than the central, indeed, almost to the tip of

the snout. In the inner rows the eyes are nearly equal in size, while in the outer there are some

larger ones towards the front.

Cepliatic/in-rows.—From the notch, which on each side marks the posterior boimdary of the

snout, a well-marked furrow proceeds inwards and backwards, and is joined by eight or nine deep

grooves which occupy the slightly dilated region inunediately in front of the oblique furrow.

These accessory grooves have in general a longitudinal direction, but they are curved in various
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ways, ami arc of different lengths. On tlie under surface of the snout the lateral furrow follows

a different course, being directed forward and inward on each side.

This animal lives well in confinement; the sole specimen procured at Guernsey in the end of

July survived till the middle of November. At thi.s time it discharged a vast number of ova and

perished in their midst, so that the effort of spawning had been too nmch for its health, or

the water had become vitiated by the fluids exuded during the process. When irritated it swam

rapidly through the water like A. pulchcr, but generally lay quiescent on the bottom of the

vessel surrounded by a delicate mucous investment, the body being shortened and thickened, but

the head narrow and papilliform.

It has strictly the structure of the Ampliiporidce, the longitudinal bands of the reticulated

layer of the pinkish proboscis being very apparent. The blood is reddish-pink.

The species was first dcscril)ed in a recognizable manner by M. de Quatrcfages, and though

his drawing of the complete animal and its head are not quite accurate, their identity is satisfac-

torily made out. He does not say anything about tlie blood of this form, but he mentions that in

Cerebratulus crassits it is reddish, and this with other points at one time inclined me to unite the

species. The arrangement of the eyes is, at any rate, very similar, and if more pigment is added

to the dorsum of the present form, the distinction oidy rests on the author's account of the stylets,

on which comparatively little reliance can be placed. It was erroneously described as a new

species by the lamented Prof. Keferstein under the name Borlasia sphndida, and as having the

mouth behind the ganglia ; but he correctly interpreted the stnicture of the stylet-region of the

proboscis. Prof. Grube accepted the anatomy given by M. de Quatrefages, and did not dissect

the animal himself.

The Polia pusilla of Delle Chiaje (Dcscrip. e Notom., Sac, tom. iii, p. 12C, tav. 103, figs.

13—15) is a closely allied species.

Amphiporus HASTATUS, n. s. Plate VIII, fig. 2.

Specific character.—Snout not wider than the succeeding portion of the body, with a grooved

median ridge ; ungulate when viewed laterally, hastate when seen from the dorsum. Eyes

somewhat indistinct. Brownish yellow, with white grains on the snout.

Habitat.—In seven fathoms Bressay Sound, Shetland, amongst tangle-roots attached to

horse-mussels.

Bocl^ about an inch and three fourths long, and a seventh of an inch broad, rather rounded,

gently dilating from the snout backwards, a slight diminution only occurring at the tail, which is

thick and broad. The edges of the body are not thinned off, as in J. pulcher and others.

Colour pinkish ; very much resembling that variety of A. lactifloreus, the hue being deepest

ill front, behind the reddish spots caused by the ganglia. The snout is paler than the subsequent

portion of the body, and shows a series of whitish grains on the upper surface. The proboscis

and proboscidian fluid are visible in the median line of the body. The mouth (woodcut, fig. 9)

has some grayish-brown pigmeut-grains along its margins, and there is a curved band of the

same hue a little behind the tip of the snout on each side.

The under surface of the body is generally paler than the upper.
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Head witli a snout narrower than the succeeding portion ; bluntly pointed, and similar in

sliai)e to the head of a short spear or harpoon. In the median line is a grooved ridge, which,

although cut by the cephalic furrow, is continued some distance along the dorsum of the I)u(ly.

On each side of the ridge is a longitudinal hollow on the snout. The eye-

specks are placed a little behind the tip of tlic latter, and from their deep ^iq. i).

situation are somewhat indistinct. Wiien viewed laterally the peculiar tapering

of the snout resembles the hoof of a horse. The mouth is marked on the under

surface, cither as a slit like a key-hole, or as a linear de[)ression (fig. 9)—ren-

dered conspicuous by its pigment, according to the degree of contraction : in

few species, indeed, is it so well seen.

Cephalic furrows.—At the pustcrior border of the snout a well-marked

groove proceeds inwards and slightly forward on each side to the median

ridge, where a A-shaped process is formed by a sudden tiu-n of the

furrow inward and forward. The groove is continued on the ventral smface

in a similar manner, and also has a slightly developed median angle at the

mouth. „ , .
Under surface of the

This ciuious form combines the hardihood of ,-/. hiclijlureiis with the irrita- auterior regioo of

bilityof J. pulcher. It is exceedingly contractile, becoming quite baccate
.i'Miporu, ha,ta-

•I i ^ > ' o 1 ^„, Somewhat en-

when stimulated ; the head being withdrawn through a collar of the body, as larged.

in the latter species. The grooves of the snout during the various movements

become much exaggerated, and give the animal a very characteristic appearance. In minute

anatomy it belongs strictly to the AmpMporidcB, the large proboscis, moreover, being furnished

with fom- marginal stylet-sacs.

Amphiporus bioculatos, n. s. Plate VIII, fig. 3.

Specific character.—Dull orange ; snout acutely pointed, with a distinct cephalic furrow

forming an angle directed forward at its posterior boundary. Eyes two, placed at the extreme

tip of the snout.

Ilahilat.— Amongst tangle-roots attached to horse-mussels, in eight fathoms, Bressay

Sound, Shetland.

Body about an inch in length, and rather more than a line in breadth, rounded, increasing

in diameter from the pointed snout almost to the posterior third. The tail is rather blunt.

Colour dull orange, or pale brownish, inclining to reddish in front, especially in the region of

the snout. Under surface somewhat pale.

Head with a small, pointed snout, which is bounded posteriorly by an angular furrow

(woodcut, fig. 10). The mouth is indicated on the ventral surface by a streak running forward

from the arch of the latter (woodcut, fig. 11). Two eyes, consisting of simple masses of black

pigment, are observed at the tip of the upturned snout (woodcut, fig. 10).

Cephalicfurrows.—Viewed from the dorsum the furrow passes from each side of the snout

inwards and forward, so as to form an angle. On the ventral surface, again, it makes an arch

with the convexity directed forward, the slit for the mouth springing from the centre. The
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course of the dorsal and ventral furrows is such that when the snout is seen in profile, a somewhat

acute angle is formed at their junction on the side.

This is another interesting species supplied hy the rich tangle-roots on the mussel-ground of

Fig. 10. Fio. 11.

Outline of till' anterior dorsal

reg'ion oi Amphiponu bioculatus,

Knlurged.

/ I

Vantral sarfiice of the

anterior rt-gion of

A, hioculatus.

Bressay Sound. It lives well in confinement, and it can be obser\'ed that, instead of the

u.sual gliding progression of its allies, this form moves its snout in a boring manner.

The specimens were loaded with fully-developed spermatozoa in the beginning of August.

Genus II.

—

Tetrastemma,^ Ehrenherg, 1S31.

Tjike many others of the race, the species of this genus were included amongst the Fasciolce

by 0. F. Miillcr, the fii-st who, in the ' Zoologica Danica,' clearly described a species {Fasciola

Candida). Ehrenberg, in establishing his genus Teirastemma, in 1831, seized upon a very

constant character; but we must dissociate it from many of the genera which formed along

with it the anomalous Family Gyratricina. Though he describes the proboscis as being exserted

from a transverse fold of the snout in his typical species, and hence apparently connecting it with

Kefevstein's Prosorliocltmus, an attentive examination of the other parts of his description and

his figures has convinced me that he alludes to a form identical with one not uncommon in

Britain, viz., Tetrademmajlavida.

Generic cJiaracter.—Eyes foiu- ; arranged so as to indicate a square or oblong.

' liTpaq, four, oTiniia, a crown.
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1. Tktrastemma MKi,ANnrr.i>iiAi,A, /o^/w/o«. Plate TI, fig. 1.

Specifc character.—A large mass of black pigment between the eyes. Marginal stylet-sacs

placed considerably in front of tlie central ajiparatus.

Synonyms.

1808. Planaria unipunctata, ISfontagii. MS., p. 23G, tab. 55, f. 5.

1837. Nemerles mdanocephalu, Johnston. Mag. Zool. and Bot., vol. i, p. 535, pi. 17, f. 5.

1812-3. „ „ (Ersted. Kroyer's Naturliist. Tidskr., iv, p. 577.

1814. „ „ Ibid. Entwurf. Plattw., p. 88.

1816. Prostoma melanocephala, Johnston. Ann. Nat. Hist., vol. 16, p. 436.

„ Nemerles melanocephala, W. Thompson. Ann, Nat. Hist., vol. xviii, p. 387.

„ Pol'ia coronata, De Quatrcfagcs. Ann. des sc. nat., S™" ser., Zool., torn, vi, p. 213.

„ „ pulchella, Ibid. Op. cit., p. 214.

1849. „ coronata, De Quatrefages. Voyage en Sicilie, vol. ii, p. 125, pi. 13, f. 6—9.

„ „ pulchella, Ibid. Op. cit., p. 126, pi. 16, f. 7 and 8.

1850. (Erstedia pulcliella, Dicsing. Syst. Helm., vol. i, p. 248.

„ Nemertes melanocepliala, Ibid. Op. cit., p. 270.

„ „ coronata, Ibid. Op. cit., p. 271.

1859. Loxorrhochma coronatum, Schmarda. Neue wirb. Thicre, i, i, p. 39.

1862. Tetrustemma menalocephalum, Dicsing. Revis. der Turbell., p. 291.

„ Loxorrhochma coronatum. Ibid. Op. cit., p. 295.

1865. Omatoplea melanocephala, Johnston. Catalogue Brit. Mus., p. 23, pi. ua, f. 5 and 5*.

1866. „ „ Laukester. Ann. Nat. Hist., 3rd ser., vol. 17, p. 388.

1867. Cephalotrix unipunctata, Parfitt. Catal. Annel. Devonsh., p. 5.

,, Omatoplea melanocephala. Ibid. Ibid., p. 7.

1868. Ommatoplea ,, Mcintosh. Ann. Nat. Hist., 4th ser., vol. ii, p. 293.

1869. „ „ Ibid. Trans. Roy. Soc. Edinb., vol. xxv, pt. ii, p. 333 et seq.

Habitat.—Under stones between tide-marks, in crevices of rocks near low-water mark, and

ranging to twenty fathoms off Guernsey. Coast of France, and Sicily.

Bodj/ two to two and a half inches in length, somewhat flattened in progression, rounded in

contraction, gently dilating behind the head, then continuing of almost equal calibre until near

the tail.

Colour dull yellow, greenish yellow, or dull green ; occasionally with minute brownish pig-

ment-grains along the sides. A large and somewhat quadrate black patch on the snout, in some

cases with one faintly marked band of white pigment in front, and another—more distinct

—

posteriorly. In a specimen from deep water off Guernsey the dark spot on the head was nearly

invisible, and the whitish pigment indistinct. The fluid in the proboscidian shealli causes a pale

streak along the centre of the dorsum.

Head flattened, nuieli wider than the succeeding portion of the body, furnished with a notch

in front. The first two eyes are placed some distance behind the tip of the snout, and incorpo-

rated with the anterior border of the black patch, so that they arc not at first observed. The

posterior eyes lie quite bchhid the pigment-patch, the white band, when present, intervening.
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The pairs are equidistant. Rarely the single specks are represented by two or three smaller

pigment-patches.

Cephalicfurrows.—An oblirjuc furrow runs from the margin on each side inwards and

backwards towards the posterior eye, and behind the latter two other grooves meet at an angle,

as in A. lactijloreus, in the middle line of the dorsum. On the under surface of the snout a

furrow passes from the cephalic pit inwards on each side ; and there is a continuation of the

posterior furrows, as in the last-mentioned form.

It is less hardy than A. lacliforeus in confinement, but can readily be kept several

months. It remains chiefly at the water-line in a silky sheath of the tough transparent mucus.

Almost every specimen iu the free state in the Channel Islands was furnished with the latter,

though the case was less transparent on account of the adherent debris. The skm gives an acid

reaction to test-paper.

I liave not yet seen a specimen of this species with ova or spermatozoa, so that it must breed

very late or very early. The young soon acquire the black patch on the snout, and other

characteristics. It was absent from the rocks at St. Andrews in April and May.

Tins species was first discriminated by Col. Montagu under the name Planaria unipunc-

lata, though Dr. Johnston's title has the priority by publication. The former described the

species, which he procured on the south coast of Devonshire, as follows :
—

" Body filiform, with a

black subquadrangular spot that nearly covers the head, behind which are two minute black eyes,

distant from each other." The Planaria ascaridea of the same author had the "^)ody long,

linear, white, with a square black spot close to the anterior end," and in all probability is to

be referred to the same species. Length one inch. Moreover, though he describes the square

black spot of Planariafilum as situated between the pairs of eyes, this too can scarcely be any

other animal than that now under discussion. Gilrstcd remarks that there is a transverse

brown bar between the eyes of his Tetrastemma rufcscens, but there is no other character

to connect it with this fonn. It is probable Professor Koiliker refers to the same species

under the name Nemertes Knochii (^Krohnii?), as he describes a transverse brownish-red band of

pigment on the head. There is no doubt of the identity of the present species with the Polia

coronaitt of ]\I. de Quatrcfagcs, from Brehat, though his figure of the head is faulty, and the

colour peculiar, since he states that the spot between the eyes has a violet hue. The PoUa

pulchcUa of the same author, from Sicily, seems to be a greenish variety, in which the pigment-

patch on the head is separated from the eyes in front and behind by a larger intenal than

usual.

2. Tetr.\stemma robertianj:, n. s. Plate III, fig 1.

Specific character.—Anterior pair of eyes larger than the posterior, which are sometimes

quite hidden in the pigment-belt ; body longitudinally striped with two brown and a median

white line.

Habitat.—Dredged in four fathoms in Lochmaddv anionsrst tansrles, and from the roots ofO .,00'
the same seaweeds in Brcssay Sound at a depth of six to eight fathoms.

BocJj/ about l^th inch long, flattened, rather naiTowed in front, then gently dilating towards

the tail, which is slightly tapered, and furnished with a somewhat thin margin.
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Colonr a uniriiriu diiill iliIlki^ll or |iiiikisli-l)i()uii, marked on the c'.orsiiiu hy three stri|)C3-

a central white and two lateral brown belts. The latter commence at a ring of the same colour

which surrounds the posterior boundary of the snout, and proceed backwards

to the tail, where they join ; and the central white line follows a similar course. pm i^.

They are not close to each other, but a stripe of the usual ground-colour of

the dorsum intervenes. The abdominal surface has a pale pinkish-brown

hue throughout, with the exception of the ventral portion of the brown ring

in front.

Head wider (in its greatest transverse diameter) than the succeeding

portion of the body, spatliulate, fiuMiished with four black eyes, the anterior

pair of which is the larger, while the posterior specks are closer and just in

front of the transvel'se pigment-belt. The mouth is a well-marked longitudinal

slit, in the usual position on the ventral surface.

Cephalicfurroics.—These pass inwards and backwards from the prominent

angles of the snout on the dorsum towards the posterior pair of eyes. The

lateral notch is seen on the ventral sm-facc, l)ut the direction of the furrows

thereafter (if such exist) is indistinct.

In a pale example from Shetland the brown ring anteriorly appears only

on the dorsum, and the central white line is somewhat faint. In the coloured

drawing (Plate III, fig. I) only two eyes are visible, the posterior pair being

covered by the great development of the pigment-belt. The ordinary

condition is represented in the woodcut fig. 12.

(Ersted describes a Tetrasteinma hioculala, but the snout in his species is peculiarly

acuminate, and he indicates no stripes or other colouring of note.

Dorsal view of the an-

terior repion of 2V*

frastemma Rober-

iiana. Enlarged.

3. Tetrastemma CANDIDA, 0. F. MUller, 1774. Plate II, figs. 2 and 3.

Specific character.—Head flattened, wider than the rest of the body ; eyes distinct. Stylets

large. Colour pale yellow, greenish, or reddish.

Synonyms.

1774. Fasciola Candida, O. F. Muller. Verm, terrest. et fluv. hist., i, ii, p. 71.

1776. Planaria Candida, Ibid. Zool. Dan. Prodr., p. 223, No. 2704.

1780. „ „ O. Fabricius. Fauna Groeiilandica, p. 327.

1788. „ „ Linnaeus (Gmelin). Syst. Nat., torn, i, pars vi, p. 3094.

1798. „ „ O. Fabricius. Skrivt. af Nuturhist. Sclskab., iv, p. f)2, tab. 11, f. II.

1828. „ „ Bosc. Hist. Nat. dcs Vers., i, p. 262.

1829. Planaria quadrioculala, Johnston. Zool. Jour., vol. iv, p. 56.

1837. Nemertes quadrioculata, Ibid. Mag. Zool. and Bet., vol. i, p. 533, pi. 17, f. 4.

„ Tetrastemma varicolor (partial), ffirsted. Kro)-cr's Naturliist. Tids., iv, p. 575.

1844. „ candidum, Ibid. Eiitw. Plattw., p. 88.

„ „ varicolor (partim), Ibid. Op. cit., p. 85, f. 41 and 44.

„ „ „ Ibid. De Region, marin., p. 79.
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1816. Prostoma quadrioculata, Johnston. Ann. Nat. Hist., vol. xvi, p. 436.

„ Polia quadrioculata, Dc Quatrefages. Ann. dcs sc. nat., 3°" ser., Zool., torn, vi, p. 216, pi. 11, f. 1

.

1847. „ „ Frey u. Leuckart. Ikitriige z. Kennt. wirb. Tbiere, p. 150.

1819. „ „ De Quatrefages. Voyage en Sicilie, vol. ii, p. 128, pi. 10, f. 10 and 11.

1850. Telrastemma varicolor, Diesing. Syst. Helm., vol. i, p. 257.

„ „ grwnlandicum, Ibid. Op. cit., p. 259.

„ „ Krohnli, Siebold. Arcliiv fiir Naturgcs., ii, p. 382.

1851. „ rarico/or, Maitland. Bescrip. syst. anim. Belg. septcnt., p. 190.

1853. Vermiculus coluber? var., Dalyell. Pow. Great., vol. ii, p. 91, pi. 10, f. 21.

„ Planariu alyat, Ibid. Op. cit., p. 117, pi. IG, f. 2-1 and 25.

1858. Polia quadrioculata, Williams. Philos. Trans., 1858, p. 131.

1859. Tt'lrasti'inma al(/ie, Jjcuckart. Arcbiv fiir Naturges., ii, p. 188.

18G0. Polia uljscura (partim). Van Bencden. Mem. Acad. Belg., torn, sxxii, p. 23, pi. 1, f. 2, 4, &c.

„ „ capitata. Ibid. Op. cit., p. 28, pi. 4, f. 12, &c.

„ „ farinosa, Ibid. Op. cit., p. 29, pi. 4, f. 17.

1861. Tetrastemma varicolor ^ Claparede. Rcclier. Anat. sur Ics Anncl. Turb., &c., p. 81, pi. 5, f. G.

1862. „ „ (partim), Diesing. Revi-i. der Turbell., p. 289.

„ „ obscurum (partim). Ibid. Op. cit., p. 291.

„ „ cupitatum, Ibid. Op. cit., p. 292.

„ „ graenlandicum, Ibid. Op. cit., p. 293.

„ „ farinosum. Ibid. Op. cit., p. 293.

„ Lnxorrhochma obscurum, Ibid. Op. cit., p. 295.

1863. Tetrastemma varicolor, Diesing. Naelitriige zur Rcvis. der Turbell., p. 10.

„ „ alga, Ibid. Op. cit., p. 11.

1864. Polia quadrioculata, Grube. Die Inscl Lussin u. ihre Meercsf., p. 9G.

18G5. Tetrastemma varicolor (partim), Johnston. Catalogue Brit. Mus., pp. 20 and 289.

„ „ alga, Johnston. Op. cit., p. 20.

1865-6. Polia qiiadriocellala, Dc Quatref;igcs. Hist. Nat. des Anneles, pi. 4, f. 2.

1869. Tetrastemma alga, Mcintosh. Trans. Roy. Soc. Edinb., vol. xxv, pt. ii, p. 339 et seq.

Habitat.—Not uncommon under stones near low-water mark, especially amongst the algae

and corallines which cover their surfaces, and, indeed, one of the best modes of procuring the

species is to immerse portions of such stones in sea-water, when the animals seek the water-

line and are easily observed. It extends from the Shetland to the Channel Islands.

Body one to one and a half uich long, and nearly a line in breadth ; somewhat flattei^ed,

narrowed behind the head, and again tapered towards the tail.

Colour.—Various shades of grass- or siskin-green, but females bearing ova have a dull

grayish aspect. Some varieties, also, are pale yellow. The head is usually paler than the rest

of the animal. Two dull red spots indicate the ganglia. A Zetlandic variety occurs in Bressay

Sound of a reddish-brown colour, and in some a few white grains are situated between the anterior

pair of eyes.

Head much flattened, spathulate, wider than the succeeding portion of the body, with a pale

streak in the median line anteriorly, where there is also a slight notch. Eyes four, forming a

square ; by the lengthening of the snout, however, they are placed at the'corners of an oblong.

Cephalic furrows.—The two oblique anterior fuiTows course inwards near the posterior pair of

eyes, and cause a notch at the margin of the snout in front of the latter. The posterior pair were
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only cxaminctl in small examples, and they were very indistinct, but they probably have the same

direction as in other species.

A variety was dredged off St. Peter Port, Guernsey, in 10 fathoms, with the eyes of large

size, very pale, and with whitish grains from the tip of the snout I)ackwards between the pairs.

The stylet- region hud the posterior border of the muscular investment nearly transverse, but pro-

bably this was abnormal, as in all other respects it agreed with that of T. Candida.

This is a very restless species, constantly gliding about with considerable speed ; indeed, it

is one of the most active of the group. It is tolerably hardy, and will survive more than twenty-

four hours on a moist stone in a room. In Brcssay Sound the variety above mentioned

abounds amongst Obdia (jenicuJata about half-tide mark, as well as amongst CoraUina bored by

Leucodore at the extreme verge of high-water.

Wliether the variety shown in Plate III, fig. 5, and having a pale orange hue, will prove to

be specifically different on further investigation, I am at present unable to say, as the drawing

was the sole remembrance Ijrought by my sister in one of her excursions. It was procured from

the deep water off St. Andrews Bay.

The ova are developed in April and May, as well as in autumn.

I am inchned to refer the Fasciola Candida of O. F. Miiller to this common and variable

form. It was discovered by 0. Fabricius under stones on the shores of Greenland, and his

specimens were unusually large, viz. from two to three inches, the only doubtful feature in the

description. (Ersted's Tetrastemma varicolor, again, seems to include both this species and T.

dorsalis. The occurrence of a single stylet-sac in the example of i\I. de Quatrcfages is purely

accidental. The Vermicidus coluber of Sir J. Dalyell is probably a pinkish variety of this form,

and not T. melanucephala. M. van Bencden included this along with others under his

Polia obscura, and the Polia farinosa of the same author presents no feature different from the

young of this species. M. Claparede's T. varicolor comes under the same head, a view supported

by his figure of the stylet-region. This is the only Nemertean mentioned in Maitland's ' Fauna

Belgii septcntrionalis.'

4. Tetrastemma vermiccla, De Quatrcfages. Plate III, fig. 3.

Specific character. —A longitudinal dark patch between the eyes of the respective sides.

Synonyms.

1816. Polia vermiculus, De Quatrcfages. Ann. des sc. nat., 3"' ser., Zool., torn, vi, p. 21-i.

1849. „ „ Ibid. Voyage en Sicilie, vol. ii, p. 12G, pi. 14, f. 12 aud 13.

1850. Nemeries vermiculus, Diesing. Syst. Helm., vol. i, p. 270.

18G2. Tetrastemma vermiculus, Ibid. Revis. dcr Turbell., p. 290.

1869. „ „ Mcintosh, Trans. Hoy. Soc. Edinb., vol. sxv, pt. ii, p. 339 et seq.

Habitat.—Not uncommon under stones between tide-marks, and occasionally dredged in

the laminarian region, from the North of Scotland to the Channel Islands. Coast of France

(Brehat).
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Body.—Tlirce fourtlis to one inch in length, and about a hne in breadth, moderately elon-

gated, dilating very gradually behind the head, continuing for some distance of considerable

diameter, and again diminishing towards the tail.

Colour.—DiJl whitish, salmon, or pinkish, with two elongated dark spots on the head. In

a specimen from St. Peter Port, Guernsey, the digestive tract was pale siskin-green. There was

also a faint white streak on the middle of the dorsum, commencing between the posterior pair

of eyes, and proceeding a short distance backwards.

Head wider than the succeeding portion of the body, flattened, having its greatest diameter

in the middle, and marked by the cephalic furrows. Eyes four, the pairs separated by a con-

siderable interval, which on each side is nearly filled up by a longitudinal patch of dark pigment.

The latter is widest anteriorly, and often does not quite reach the posterior eye, which is thus

prominent, while the anterior is indistinct. There is sometimes an opaque whitish patch between

the anterior pair of eyes, and this is continued faintly along the central streak.

Cejjhalic furrows.—A little in front of the posterior pair of eyes is the groove connected

with the cephalic pit, which (furrow) passes inwards and slightly backwards on each side and

soon terminates. Somewhat behind the posterior pair of eyes another furrow slants inwards and

backwards, and meets its fellow of the opposite side in the middle line.

T. veDiiicula in its lively and restless habits much resembles T. Candida. Many perish by

crawling out of the water and being dried on the side of the vessel.

The ova are deposited in a free condition about the beginning of May.

I have placed this pretty species under the name of M. de Quatrefages, but with amended

characters. lie erroneously states that the head is not distinguished from the rest of the body,

and that the marginal stylet-sacs are situated on the " dorsal and ventral " aspects of the pro-

boscis. His figure, also, of the entire animal is too elongated, and his remark that the pigment-

patch between the eyes of each side is violet can only refer to the aspect under transmitted light.

Stimpson has a Tefrasfemma (?) vermicu/us in his 'Prodromus' (ii, p. 19), but its identity with

the present form is doubtful.

5. Tetrastemma FLAVIDA, Elirenherg. Plate IV, fig. 1.

Specifc character.—Head not wider than the rest of the body. Anterior and posterior pairs

of eyes widely separated.

Syno.vyms.

1831. Tetrastemma flavidum, Ehrenberg. Symb. Phys., Phyt. Turb., No. 25, tab. 5, f. 3, a—d, and

a*—c*.

1844-5. „ longecapitatum, CErsted. Kroyer's Naturhist. Tids., i, p. 418.

„ „ flavidum, Ibid. Op. cit., iv, p. 57G, in note.

„ „ „ Ibid. Entwurf Plattw., p. 87.

1846. Po/ia «aM^MJrtt6>-a, De Quatrefages. Ann. des so. uat., 3"" ser., Zool., torn. \-i, p. 208, tab. 11,

f. 3 and 7; tab. 12, f. 1.

1849. „ „ Ibid. Voyage en Sicilie, vol. ii, p. 120, pi. 15, f. 11 and 12.
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1850. Tetrastemma jlavidum, Diesing. Syst. Helm., vol. i, p. 257.

„ Nemi'iics luematode.i, Ibid. Op. cit., p. 270.

18G0. Polia obscura (partim), Van Bencdcn. Mem. Acid. Bclg., toni. xxxii; Reclicr. sur lea Turb.

(scp. copy), p. 23, pi. l, f. 10.

1862. Tetrastemma flavidum, Diesing. Revis. dcr Turb., p. 289.

„ „ sii>i//uiiit//rum, Ibid. Op. cit., p. 290.

„ „ lonffecajjitalUM, l\m\. Op. cit., p. 293.

1869. „ varicolor, Mcintosh. Trans. Roy. Soc. Edinb., vol. xxv, pt. ii, p. 339 et seq.

Habitat.—Under stones between tide-marks and in fissures of rocks ; less common than

T. Candida. From Scotland to the Red Sea.

Bodj/ one to one inch and a half in length, attenuated, flattened, nearly of equal diameter

throughout, except where slightly tapered towards head and tail.

Colour pinkish or pale peach, from the hue of the digestive tract. The snout is translucent,

with a slight opacity between and rather in front of the posterior pair of eyes, and a pale patch

from the ganglia behind them. The lateral margins are pale.

Head rather indistinctly defined, bluntly rounded at the tip, from the centre of which the

usual pale streak proceeds. The eyes are equidistant in each pair, and the latter are separated

from each other by a much longer interval than exists in T. Candida and the others. The anterior

eyes have the larger masses of pigment.

Cephalicfurrows.—The openings of the cephalic sacs are placed nearly opposite tlie first

pair of eyes, so that the anterior furrows are carried far forward. They slant inwards and back-

wards just behind the eyes, while inferiorly they are nearly transverse. The posterior furrows

lie a little behind the last pair of eyes, and, proceeding inwards and backwards, meet in the centre

of the dorsum. They have a direction forward and inwards on the inferior surface, but less

obliquely than on the dorsum ; thus, while the dorsal meet towards the posterior part of the

ganglia, the ventral coalesce near the anterior border of the latter. The two sets of furrows

are indicated by lateral notches.

This species is more sluggish than T. Candida, and much more delicate. It resembles

Nemertes carcinophila in the slow, gliding manner in which it moves about the vessel, a very

gentle undulatory motion of the head and body taking place.

The ova are developed in May.

Prof. Ehrcnberg first gave a description and drawing of this species. The equidistant

eyes, with the pairs widely separated, and the cephalic furrows passing inwards nearly opposite

the first pair, are fairly represented. The Tetrastemma assimile of CErsted, no doubt, has the

anterior and posterior pairs of eyes widely removed, but this is the only character which can be

identified with the present species. The Polia sanguiruhra of De Quatrefages, again, appears to

be a variety with tinted nuclei to the proboscidian discs (a phenomenon jjrobably due to refrac-

tion of the rays of light), and the Sicilian Folia baculus of the same author dififcrs only in the

somewhat more attenuated condition of the snout. His Polia armata is also closely allied in

external characters, but the presence of four stylet-sacs, if not accidental, is a distinguishing

feature. Two of these marginal stylet-sacs, according to this author, occur a considerable way in

front of the central stylet, or at the anterior part of the elongated stylet-region, and two behind,

opposite the basal apparatus of the central organ. M. van Bencden seems to have included
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specimens of this species under his Polia obscura. In the absence of more definite characters I

have not thought it proper to place the Tetrastemma sanguiruhra of Stimpson amongst the

synonyms.

6. Tetrastemma dorsalis, Ahildgaard. Plate I, fig. 4, and Plate III, fig. 4.

Specific character.—Body short, thick and round, little tapered towards either extremity.

Speckled with yellow and brown, or with a single dorsal stripe.

SyxoNYMs.

1806. Planaria dorsalis, Abildgaard. Zool. Danic, vol. iv, p. 25, tab. 142, f. 1—3.

1844. Tetrastemma fuscum, (Ersted. Kroyer's Naturhist. Tids., iv, p. 575.

„ „ „ Ibid. Entw. Plattw., p. 86, woodcut 14.

„ „ „ Ibid. De Region. Marin., p. 79.

1846. (Erstedia maculata, De Quatrcfages. Ann. des sc. nat., 3"" ser., Zool., torn, vi, p. 222, tab. 8, f. 2.

„ „ tubicola, Ibid. Op. cit., p. 223.

1849. „ maculata, Ibid. Voyage en Sicilie, vol. ii, p. 134, pi. 17, f. 15— 17.

„ „ tubicola, Ibid. Op. cit., p. 135, pi. 17, f. 18 and 19.

1850. „ maculata, Diesing. Syst. Helm., vol. i, p. 247.

„ „ tubicola. Ibid. Op. cit., p. 247.

„ Tetrastemma fuscum (partim). Ibid. Op. cit., p. 257.

„ „ varicolor (partim). Ibid. Op. cit., p. 257.

1853. Vermiculus variegattis, Dalyell. Pow. Great., vol. ii, p. 91, pi. 10, f. 25 and 26.
'

1859. Tetrastemma variegatum, Leuckart. Archiv fiir Naturges., ii, p. 188.

1862. (Erstedia maculata, Diesing. Revis. dor Turbell., p. 263.

„ „ tubicola. Ibid. Op. cit., p. 263.

„ Tetrastemma fuscum, Ibid. Op. cit., p. 289.

1863. „ variegatum. Ibid. Nachtrage zur Revis. dor Turbell., p. 10.

„ „ marmoratum, Claparcde, Beobach. iiber Anat. u. Entwicklung., &c., p. 24, taf. 5,

f. 14.

1865. „ variegatum, Johnston. Catalogue Brit. Mus., pp. 20 and 289.

1866. „ „ Laukester. Ann. Nat. Hist., 3rd Ser., vol. 17, p. 388.

1868. „ „ Mcintosh. Rept. Brit. Assoc., 1868, p. 340.

1869. „ „ Ibid. Trans. Roy. Soc. Edinb., vol. sxv, pt. ii, p. 339et seq.

Habitat.—Abundant in the laminarian region, in three to ten fathoms, where it haunts

Ceramium rubrum and other algae. It is also occasionally found under stones at extreme low

water. Extends from Shetland to the Channel Islands.

Bodi/ half to three quarters of an inch in length, and rather more than half a line in

breadth. It is so round as to be nearly circular in transverse section, with the exception of a

little flattening on the ventral surface ; verj' slightly tapered at either extremity.

Colour.—On the coasts of Scotland two varieties are especially common. The most abun-

dant form is of various shades of brown or reddish-brown, speckled with groups of yellowish-white

granides, often of considerable size, which are placed along the centre of the dorsum from one
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end of the body to the other, but they do not form a continuous stripe. In some there is also

a distinct brown lateral line. The other variety is reddish-brown, with a pale yellow dorsal

stripe from snout fo tail. Tiie sepia-brown grains of the dorsum are placed on a reddish-

brown ground. As soon as tiic pigment of tin- body becomes dark enough, a fine purplish lustre

is produced by the play of light on the cilia, and the animal assumes a rich velvety aspect. In

these dark examples, with a reddish-yellow central stripe, the under surface of the snout generally

presents two pale symmetrical ovoid spaces a little behind the line indicating the mouth. In

some cases the yellowish grains are scattered over both dorsal and ventral surfaces, and are quite

characteristic of the species. In a large example dredged in Bressay Sound the dorsum was curi-

ously variegated with patches of cinnamon-brown on a general ground-colour of pale brown speckled

with yellowish grains, the pale brown of the ventral surface having a few specks of the same hue
as the dorsmu. The ventral surface is somewhat pale in all cases, and occasionally assumes a

dull brownish-orange posteriorly. When floating with the ventral surface uppermost, a brownish

margin is generally visible. Young examples are occasionally reddish-orange.

Head somewhat truncate and even notched in front, slightly narrowed posteriorly towards

the cephalic furrows, and very little flattened. Eyes four, nearly in a square, the first pair being

further from the tip of the snout than the last are from the cephalic furrows. They are deeply

situated, and somewhat lateral in position—from the roundness of the snout when seen from

above, and in profile appear considerably below the dorsal line. A variety from the harbour

of Symbister, in Whalsay (Shetland), has the head somewhat pointed and better defined than

usual, and the tail is also more tapered.

Cephalic furrows.—The anterior furrows are not visible on the dorsum. The posterior slant

inwards and slightly backwards some distance behind the posterior eyes, meeting in the middle

line. On the ventral surface they are directed slightly forward.

T. (lorsalis is a marine rather than a littoral form, and sometimes occurs in vast numbers

clinging to the debris of various seaweeds dredged in the laminarian region. It is hardy in con-

finement, either gliding with scarcely an undulation of its body, or rolling its snout from

side to side in a peculiar manner as it progresses along the glass. It is also fond of

enclosing itself in a tough transparent sheath, which is fixed to the wall of the vessel at

the water-line. The sheath is highly clastic, and, while remaining perfectly transparent under

a high power, is yet minutely streaked with translucent granules or specks, which are not

due to fine creases or folds. The animal often reverses itself in the tube, and is sometimes

doubled therein. It is curious to watch the pertinacity with which it progresses in a definite

direction to stretch itself along the water-line.

The ova are deposited in the beginning of September, but some latitude is necessary in this

respect, since specimens from deep water produced ova in June.

This species was brought into notice by P. C. Abildgaard in the fourth volume of 0. F.

Muller's celebrated ' Zoologica Daniea ;' and though he did not observe the eyes, his account is

othermse good. He terms it an eyeless brown ' Planaria,' with a pale ventral surface and a

white dorsal line, and which constantly twists itself and loves to swim on its back. M. de

Quatrefages, again, made a distinction between two varieties of this species, one of which

{CErstedia tubicola), he said, formed a tube, while the other (0. maculata) did not. Moreover, he

elevated them into a new genus—characterized by the sublateral position of the nerve-trunks,

and their cylindrical bodies. Their structure, however, is in all respects strictly conformable to
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the type of the Enopla. The large size of 0. maculata (3 to 3^ in.) from the shores of Sicily is

peculiar. Sir J. Dalyell says it is rare, and that its colour is universally variegated red and white,

with a white line down the back, but his drawing shows only interrupted specks along the dorsum.

This excellent author held the opinion, which I cannot endorse, tliat the Planaria domalis of

Abildgaard referred to a fragment of Lineua bilinealua. The Tetrastemma marmoratum of M.

C'laparede, from the coast of Normandy, is the present species. The cylindrical form of the body

had previously been known.

Genus III.—PROsoRnocHMUS,' Kefentein, 18C3.

The typical species of this genus was first mentioned by Col. Montagu (MS., Library of the

Linnean Society), who, however, was inclined to refer it to the Planaria Candida of 0. F. Miiller.

It is unlikely that so common a species escaped the notice of observers from the foregoing period

up to 1863, the date at which Professor Kcferstein published his descriptive characters of the

genus in his ' Untersuchungen,' but it is probable that it was confounded with other forms. The

four eyes which are characteristic of the previous genus are retained, only they do not form a

rectangle. I would not place much weight (generically) on the ovo-viviparous character, as this

is a condition which further investigation will probably extend to many genera.

Generic character.—Eyes four, not forming a rectangle ; snout dimpled and furnished with

a transverse superior lobe. Ovo-viviparous.

Prosorhochmcs Claparedii, Keferslein. Plate II, fig. 4.

Specifc character.—Snout blunt ; eyes placed far back, the space between the anterior pair

widest
;
yellowish. Other characters as in the genus.

Synonyms.

1808. Planaria Jlava, Montagu. MS., p. 237, tab. 35, f. 2.

1846. PoUa fumosa, De Quatrefages. Annal. des so. nat., 3°" ser., Zool., vi, pp. 206-7. ?

18i9. „ „ Ibid. Voyage en Sicilie, vol. ii, p. 118, pi. 14, f. 9—11. ?

18G::2. Prosorhochmus Claparedii, Keferstein. Zeitsch. f. wiss. Zool., Bd. xii, p. 61, taf. 6, f. 1—5.

1863. „ „ Diesing. Nachtrage zur Revis. der Turbell., p. 10.

„ „ „ Claparede, Beobach. iiber Anat. u. Entwick., p. 23, taf. 5, f. 10—12.

1869. „ „ Mcintosh. Trans. Roy. Soc. Edinb., vol. xsv, pt. ii, p. 344 et seq.

Habitat.—Under stones, and in fissures of rocks between tide-marks, on the southern shores

of England, and in the Channel Islands.

Bodi/ an inch to an inch and a half in length, and three quarters of a line in breadth, flat-

tened, somewhat narrowed behind the head, then gradually dilating, continuing for some distance

of nearly equal diameter, and again diminishing towards the tail. In those examples in which

the ovisacs are filled with developing young the body is round. The anus is very distinct.

* TTpdo-w, the front, and piii\}i6g, a fissure.
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Colour pnle yellow, or, in some, ])ale orange, with two translucent spots behind the eyes,

marking the situation of the ganglia. Long confinement increases the number of the dull orange

grains on the dorsum. The young have numerous orange pigment-specks in their skins at

birth.

Jlcdd wider than the succeeding portion of the Ijody, though not distinctly defined poste-

riorly, broadly spathuiate as well as somewhat tnnicate in front, and with a well-marked central

notch from which a pale streak proceeds some distance behind the ganglia. Just behind the

notch is a transverse furrow, furnished with very long cilia, wliicli liavc a radiate appearance

under the microscope. Eyes situated considerably behind the tip of the snout, the anterior pair

being the larger, and while those of opposite sides are widely apart, those on the same side are

closely approximated. The anterior pair luider pressure often present a crescentic margin in

front, and I have seen a clear globule in connection with them, which may rejjresent a lens. In

profile the two halves of the snout in front form a pair of large and prominent lips, with the

mouth underneath and behind—in the shape of a well-marked elliptical or ovoid slit, while a third

lobe, less prominent, occurs on the dorsum. The trilobed condition of tlie snout is well seen in

small specimens placed between glasses separated by a chip.

Cephalicfurroicn.—A very slight notch is observed opposite the first pair of eyes, which

indicates the opening of the cephalic pit, aiul an indistinct furrow runs from this point inwards.

P. Claparedii is not so active and restless in its movements as some of its allies, but it is

the most hardy four-eyed example of the Enopla I have yet seen, even more so than T. donahs.

The specimens bore a journey from the Channel Islaiuls to Scotland without the loss of one, or

rather with a considerable increase, since the adults gave birth to numerous young individuals.

It is interesting to see the comparatively large embryo moving in the interior of the adult, with-

out interfering with its comfort in any way. They are observed in the bodies of their parents

in July, and some remained there till October, having meantime consideraljly increased in

size. Underpressure the embryos sometimes cs,cnY)e per a^iuni. Both young and old are fond

of leaving the water and remaining on the side of the vessel in the open air, and dozens of the

former are frequently found floating on the thin whitish film which gathers on the surface of the

sea-water after long keeping. They appear to be somewhat social animals in the free condition,

as groups of adults (from ten to fifteen in number) are occasionally found in fissures of the rocks

at St. Peter Port, Guernsey.

If the indefatigable Col. Montagu had published his notes and figure of this species it now

would have borne his name. He describes it as " long, filiform, yellow, with the front rounded

and slightly bifid. Four eyes placed quadrangular." Five were found entwined together on the

coast of Devon. He thought it might he the Flanaria Candida of Milller, but the arrangement of

the eyes and other points in his figure, together with the description, show its real nature.

CErsted remarks that the anterior pair of eyes in his Tefrasfemma subpellucidum are widest

apart, but we are otherwise left in doubt as to the actual species he describes. The

Polia fuiiiosa of M. de Quatrefages has certain close resemblances to this form, such as the

arrangement of the eyes aud the truncated snout, and it is dilticult to see to what species the

author refers if not to this. The colouring of the figure (op. cit., fig. ix, a, b) is much too dark,

aiul tiie outline not at all characteristic. The enlarged anterior end, however, in fig. x, though not

accurate, can scarcely apply to any other species, lie found it in fissures of the rocks at St. Vaast

and Brehat. It was not till more than half a century after the English naturalist's observations
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that Prof. Kefcrstcin published his account of the animal from specimens collected at St. Vaast-

lii-Ilouguc. His statement, however, that its mouth is behind the ganglia is erroneous, and it

may be remarked that the position of the mouth is more easily seen in this species than usual.

Tiu; occurrence of three marginal stylet-sacs in some examples is evidently accidental or

abnormal.

The notched condition of the anterior border of the snout, so characteristic of this species, is

very conspicuous in a large and flattened member of the Enopla, from New Zealand, in the

British Museum. The specimens (in spirit) are about three inches long.

Sub-Family—Nemertin*.

Proboscis proportionally small.

Genus IV.

—

Nemertes, Cuvier, 1817 (Char, emend.).

Cuvier founded this genus for the description of Linens mnrinus, which previously had

received other names, and therefore the new title ought to have lapsed. But being set abroad by

a zoologist so distinguished, it naturally came to be much employed in describing numerous and

often diverse genera, as well as used by subsequent authors as the title of the entire order.

Though the genus was first established, therefore, for the reception of one of the Anopla, yet the

iiiiine has very frequently been bestowed on forms belonging to the Enopla, and, besides, claims

attention from its priority, both as a generic title and as appHed to one of the typical forms

{Nemertes gracilis) of this genus.

Generic character.— Body more or less elongated, while the proboscis is very much

diminished, the anterior region of the organ especially beuig shortened, so as to cause the central

stylet to approach the ganglia.

1. Nemertes gracilis, Johnston. Plate II, fig. 5.

Specific character.—Eyes numerous ; snout broader than the rest of the body ; central

stylet of proboscis with an extremely long basal apparatus. Greenish or olive.

Synonyms.

1837. Nemertes gracilis, Johnston. Mag. Zool. and Bot., vol. i, p. 534, pi. 17, f. 1.

1841. „ „ W.Thompson. Anu. Nat. Hist., vol. \-ii, p. 482.

1844. Polystemma gracile, CErsted. Entw. Plattw., p. 93.

1846. Prostoma gracilis, Johnston. Ann. Nat. Hist., vol. xvi, p. 435.

„ Nemertes balmea, De Quatrefages. Ann. des sc. nat., 3"" ser., Zool., torn, vi, p. 197 ; tab. 9,

f. 3—6 ; tab. 11, f. 2, and 4 ; and tab. 12, f. 2.

1849. „ „ Ibid. Voyage en SicUie, vol. ii, p. 109, pi. 10, f. 6 and 7, and pi. 19, f. 3—6.
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1850. Omatoplea balmea, Dicsing. Syst. Helm., vol. i, p. 249.

„ „ gracilis, Iliid. Op. cit., p. 250.

1862. „ balmea, Ibid. Revision cier Tiirljcll., ]). 2r)5.

„ „ gracilis. Ibid. Op. cit., p. 2.")5.

18G5. „ „ Johnston. Catalogue Brit. Mus., p. 22, pi. ii a, f. 1 and 1*.

180!). „ „ Mcintosh. Trans. Roy. Soc. Edinb., vol. xxv, i)t. ii, p. .331. et seq.

Habitat.—Frequent under stones between tide-marks, and especially abounding under

tangle-roots at low water. No example, however, was met with during an excursion to the

Channel Islands.

Body.—Eight to twenty inches in length, and about a line in breadth, flattened in progression,

and thrown into ever-varying wrinkles, dilatations and contractions. The diameter is nearly

uniform for a considerable distance behind the head, and then the body gradually tapers towards

the tail. It is occasionally attenuated to a mere thread.

Colour.—Dull grcyish-grcen on the dorsum, deepest in front, and somewhat duskier in the

centre from the hue of the alimentary tract. Some incline to bluish-green anteriorly, others are

dull olive throughout. There are two reddish specks (due to the ganglia) behind the head. In

some specimens the dorsum for a short distance posterior to the latter is marked with minute pale

specks or with black pigincnt-grains, the latter occasionally continuing to the tip of the tail.

The under surface is greyish-white, dappled in the ripe females with didl whitish spots from the

ova. The reddish colorations from the ganglia arc best observed on this surface, and there is

also a pale streak in the oesophageal region.

Head.—Somewhat spathulate, flattened, rather blunt at the tip, and slightly dilated laterally,

so as to be wider than the rest of the body. Eyes arranged in two or three groups on each side,

the anterior cluster containing the larger number, and being situated just within the pale border

of the snout. The number of eyes in this series ranges from five to nine, but, as usual,

it is variable. The next group is placed distinctly posterior, nearer the middle line of the

head, and consists of three, four, or five eyes, which in some are transversely arranged. The

third cluster lies at the anterior border of the ganglion, or, occasionally, proceeds backwards

along the outer border of the latter. The first-mentioned groups are visible from the ventral

surface.

Cephalic furrows.—There are no evident furrows on the dorsum of the head, and infcriorly

there is only the central slit of the mouth.

This species lives a considerable time in confinement. Sometimes, when it has stretched

its snout beyond the water-line, while its tail reaches the bottom of the vessel, it assumes a very

regular spiral arrangement. If the snout be loosened from its attachment, the body is at

once gracefully shortened, like the stalk of a Vortieella or a coiled spring. It can also attenuate

itself to an extreme degree. It secretes a very tenacious, transparent mucus, especially when

irritated, and envelopes itself therewith, apparently for protection. The fine threads of this

secretion are so tough that they support the animal when lifted above the surface of the water.

The skin is acid to test-paper.

Nemertes (gracilis spawns in May.

This animal was discovered by Dr. Johnston on the coast near Berwick, a region that

became so rich in novelties under his patient and searching scrutiny. It was re-described many

years later by M. de Quatrefagcs under the name Nemertes balmea, from Brchat. The Ercnch

23
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author did not observe any cephalic furrows, or " genital aperture" (mouth), and therefore he

concluded that the latter was a temporary orifice. Its mouth occupies the usual position.

2. Nemertes Neesii, (Ersfed. Plate III, fig. G ; and var., Plate VII, fig. C.

Specific character.—Eyes numerous. Stylets short and grooved. Streaked vrith purplish-

brown on the dorsum.

Synonyms.

1828. Planaria flaccida, Johnston. Zool. Journ., vol. iii, p. 488.

1844. Amphiporus Neesii, (Ersted. Kroyer's Naturhist. Tids., iv, p. 581.

„ „ „ Ibid. Entw. Plattw., p. 9.5.

1846. Borlasia? flaccida, Johnston. Ann. Nat. Hist., vol. xvi, p. 435.

„ „ camillea, De Quatrefages. Ann. des 8C. nat., 3°" ser., Zool., torn, vi, p. 194, tab. 9,

f. 1, and tab. 14, f. 3.

1849. „ „ Ibid. Voyage en Sicilie, vol. ii, p. lOG, pi. 10, f. 4 and 5.

„ Amphiporus Neesii, Leuckart. Arcbiv fiir Naturges., i, p. 149.

1850. „ „ Diesing. Syst. Helm., vol. i, p. 245.

„ Nemertes camillea, Ibid. Op. cit., p. 274.

1853. Gorditis fiiscus, Dalyell. Pow. Great., vol. ii, p. 83, pl. 9, f. 15 to 17, and pi. 12.

1859. Amphiporus Neesii, Leuckart. Archiv fiir Naturges., ii, p. 187.

1862. Borlasia Neesii, Diesing. Revis..der Turbell., p. 249.

„ Emplectonema camillea. Ibid. Op. cit., p. 306.

1865. Serpeiitaria fusca, Johnston. Catalogue Brit. Mas., pp. 28 and 298.

1865-6. Borlasia Camilla, De Quatrefages. Hist. Nat. des Anneles, pl. 4, f. 14.

1866. Serpeiitaria fusca, Lankester. Ann. Nat. Hist., 3rd ser., vol. xvii, p. 389.

1868. Ommatoplea purpurea, Mcintosh. Ann. Nat. Hist., 4th ser., vol. ii, p. 293.

„ „ „ Ibid. Report Brit. Assoc, 1868, p. 340.

1869. „ „ Ibid. Trans. Roy. Soc. Ediub., vol. xxv, p. 336 et seq.

Habitat.—Under stones between tide-marks, in crevices of rocks and tangle-roots near low

water, and in fissures of the Gouliot caves, Sark. It also occurs on the tangle-groiuid in

Shetland, and in deep water off the east coast of Scotland. Ranges from Iceland to the Channel

Islands.

Body.—^Eour to eigliteen inches in length, and, in large specimens, about a quarter of an

inch in breadth, elongated, much flattened, appearing almost of equal diameter throughout,

though in reality slightly tapering towards the posterior end. It is generally thrown into

numerous equidistant transverse wrinkles, which are only obliterated in extreme extension.

Colour.—Variously speckled madder-brown, with a faint purplish iridescence from the

play of light on the cilia. Towards the anterior part of the body the specks are more marked,

and the general colour somewhat paler, especially on the head. Behind the latter the dorsum

assumes a streaky appearance, brown being the predominant hue, with longitudinal flesh-

coloured stripes, all of an interrupted character. The lateral regions abound with brown
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specks. Towards the tiiil tlie colour again becomes paler, ami the dorsal specks more numerous.

The entire under surface is pale pinkish-white, or skin-coloiin d. In the darker specimens

the streaks arc less numerous, though more boldly marked. Some examples are of a very

pale brownisli hue, the dorsum having only pale brown pigment-grains and no streaks. Other

varieties, again, arc very curioiisly mottled, like polished rosewood or walnut, or of a faint

yellow, speckled with brown. Young specimens from deep water are occasionally almost white,

or faint skin-colour, aiul some have a uniform dull orange hue, from the digestive chamber.

The proboscis in the latter examples is pale pink. Young specimens, and those from dark

recesses, are generally pale.

Head.—Spathulate, wider than the rest of the body, with a pale margin, and a central streak

from the notch or dimple in front backwards. p]yes numerous, arranged in two dense clusters on

each side—a little behind the tip of the snout. Unless in pale specimens, they are distinguished

with difficulty on account of the dark coloration of the dorsum. They arc larger than the eye-

specks of N. yrucUis.

Cephalic furrows.—The snout is bounded posteriorly by two dorsal transverse grooves,

which also mark a slight constriction. On the under surface two furrows slant outwards and

backwards from the mouth, a short distance behind the tip of the snout, and from these

the openings of the cephalic pits proceed. They arc visible as two curved lines, which do not

reach the lateral margin of the body, and thus arc wholly ventral.

N. Neesii is rather plentifully distributed on om- coasts, four or five being occasionally pro-

cured under one stone, or in a fissure of the shelving rocks. The facility with which it coils and

twists its body in all directions is most interesting. Sometimes the posterior part of the animal

lies in a tangled knot, while the anterior extends outwards as a long screw, the alternate dark and

light shades of the dorsal and ventral surfaces forming a very agreeable contrast ; and from the

frequency with which it assumes this attractive position one might be excused in attributing

to the animal some sense of the splendour with which nature has endowed it. It floats

with ease on the surface of the water, the body being thrown into various undulations, as when

progressing on the surface of the ground, though, of course, more slowly and less distinctly. It

is killed by immersion in fresh water, the body before death being surrounded by a tough

coating of mucus, like many of its allies and the Dorides. The skin is alkaline to test-

paper.

In one specimen of a pale brick-red hue, from Guernsey, the muscular investment of the basal

apparatus of the central stylet was abnormal (a state that coidd scarcely have resulted from dege-

neration, for it was examined on the third day after capture), being elongated posteriorly and

split into processes like rootlets, from the peculiarities of the fibres.

It spawns in March and April.

The Lineus maculosus of Montagu (IMS., p. 274) can scarcely refer to any other British

form than the above. It is described as " rufous-brown, mottled, beneath white, resembling

L. viarinus. Length more than a foot, and not larger than Gordim aqiiaticus." Dr. Johnston,

however, first published an account of the species, from a specimen coiled in a valve of Saxicava

riigosa, from deep water in Berwick Bay. The Aiiipliijwrus Kcivii of OM-stcd, as R. Leuckart

mentions, is clearly synonymous with the Gordim fuscus of Dalyell (the present species), and as

(Ersted's specific title is free from the objections connected with Johnston's, it has been chosen.

Sir J. Dalyell noticed its tendency to cod in knots. His examples spawned in April, the ova
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merely lying in a " thin albuminous matter" (probably mucus), and covering the bottom of a

vessel two inches in diameter. lie hazarded the opinion that the mouth was apparently in the

anterior part. There is nothing to indicate specific distinction from the present form in the

dcscri])tioii arul figures of the Borlaxin camillea of De Quatrefages. I cannot, however, make the

same statement with regard to the Emplectoncmn camillea of Stimpson and the Nemerles camillea

of Williams. Two specimens in the British Museum, from Greenland, have very short, thick

bodies, and the proboscis in each is proportionally large ; but these appearances may be due in

some respects to the mode of preparation.

This species has sometimes been confounded with " Serpentaria fragilis" [Ccrebralulun

angulaius).

3. Nemertes CARCINOPHILA, Kijiliker. Plate I, fig. 5.

Specifc character.—Eyes two
; proboscis furnished with a central stylet only. Body of a

pale pink colour.

Synonyms.

1845. Nemerles carcinophilos, KiJlliker. Verhandl. d. Schweiz. naturf. Gesellsch. in Chur., p 89.

1850. „ „ Von Siebold. Archiv fiir Naturges., p. 382.

1860. Pulia involuta, Van Benedcn. Recher. sur Ics Turbell. (scp. copy, from ilcm. Acad. Belg., torn.

x.\xii), p. 18, pi. 3.

1862. Cephalothrix involuta, Diesing. Revis. der Turbell., p. 254.

„ Nemertes carciiiopliila , Ibid. Op. cit., p. 298.

1869. Polia involuta [Nemertes carciiiopliila, KoUiker), Mcintosh. Trans. Roy. Sec. Edinb., vol. xxv,

pt. ii, p. 309 et seq.

Habitat.—Abounds in tubes attached to the abdominal hairs of female specimens of Carcinus

mmnas bearing ova. Messina and the Coast of Belgium.

Body.—One to two inches long, scarcely so thick as a thread during extension, flat-

tened, nearly equal in diameter throughout, or very slightly tapered at head and tail.

Colour.—Pale skin or slightly pinkish ; pale rose-pink in contraction or when coded

en masse. There is a pale patch behind the snout, indicating the region of the proboscis.

Head.—Slightly tapered towards the anterior end, not defined from the rest of the

body, and ending in a blunt snout. Eyes two, situated considerably behind the tip of

the latter.

It is a somewhat sluggish animal, lying doubled in its sheath, or when removed gliding

about the vessel in a slow, feeble manner. It is also less hardy in confinement than the majority

of the group.

N. carcinophila spawns in April, and it is easy to watch the development of the young.

Prof. Kolliker first found the worm in its usual position on a small crab at Messina, and his

account of it is quite characteristic. This paper, however, escaped the notice of M. van Beneden,

who re-described it as a new species from " Cancer moenas" many years subsequently. It is not

strictly a parasite of the shore-crab, but, like diverse annelids in other sites, it seems to find the

hairs of the abdominal feet of females bearing ova a convenient position for its sheaths, and
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probably for protection niul n proper supj)ly of food. In the same way the Tetraslemma before

mentioned I'lctjiunts the l)i;iiuliial chambers of the Ascidians, tlic I'Innaria angulata of Agassiz

(not Midler) the under surface of Limiilus, and the Plmiaria: the cavities of the Medusae; or, as

Ilarmotlioc imbricala, Polj/noc arcolata, and otiiers, live in harmony with Chminplcrus norvcgicun

in its tube, and Poli/noii ncolopendrina with Marjjiii/sa sant/uhica and Tcruhdla ncbulom in their

tunnels.

Prof, van Beneden, however, correctly indicates its affinity with the Prorhj/nchus aiagnaliH of

Max Schultze, a freshwater species, and gives an interesting if not strictly accurate account of its

development.

<S'«<5.0r</er—ANOPLA.

Proboscis without stylets.

Family II.

—

Lineid^e.

Genus V.

—

Lineus,^ Sowerby, ISOG.

The typical species of this genus was one of the first Nemertcans known to science, viz.

the Gordhis marinus of Montagu. The generic name employed by the latter, however, as he

himself was well aware, could not stand ; and while he was waiting till the discovery of other

species woidd enable him to give a more comprehensive description of the genus, Sowerby

published ' The British Miscellany,' in which the generic name above mentioned was bestowed on

the same characteristic species.

Generic character.—Body more or less elongated, rounded or somewhat flattened, and

tapered posteriorly. Head distinct, spathulatc, and generally truncate in front. Eyes numerous,

arranged along the sides of the snout anteriorly ; rarely absent. Mouth in the form of a con-

spicuous longitudinal slit on the ventral surface. Other characters as in the family.

1. LiNEUs MARiN'us, Moiitagu. Plate IX; and Plate XVIII, figs. 1—3.

Specific character.—Eyes numerous, deeply set in a marginal row on each side of the snout.

Of a blackish or very dark olive colour, more or less distinctly streaked longitudinally. Body

rather rounded.

Synonyms.

1758. Sea-Long Worm, Borlase. Nat. Hist. Cornwall, p. 255, tab. 2G, f. 13.

1804. Gordius marinus, Montagu. Linn. Trans., vol. vii, p. "2.

1806. Lineus longissimus, T. \V. Simmons. Sowerby's Brit. Misc., p. 15, pi. 8.

• Linea, a line.
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1807. Linens longissimug, Turton's British Fauna, p. 130.

1808. „ mariims, Montagu. MS., p. 271.

1811. ,, hni/issimus, 3ameaon. Werncrian Memoirs, vol. i, p. 557.

1812. Gurdius murinus. Puniiant's British Zoology, vol. iv, p. 7\.

1815. Borlasia anglice, Okcn. Lchrbuch, &c., p. 365, tab. xi, f. 4.

„ Gordius marinus, Davics. Trans. Linn. Soc, vol. .xi, p. 292.

181G. „ „ Ibid. Lond. Med. anil I'hys. Jour., xxxvi, pp. 207-9.

1817. „ „ Ibid. E.\tr. in Isis, 1817, pp. 1054-56.

„ Nemertes Rorlasii, Cuvier. Reg. An., tome iv, p. 37.

1828. Borlasia aiii/lia, Dc Blainville. Diet, des so. nat., 57, p. 575 ; ibid.. Atlas, Parentomozoaireg,

f. 1 a—\ d.

18.'} 1. Nemertes Borlasii. firiflith's Cuv., vol. .\ii, p. 468.

18.'36. Borlasia lonyissimus, Tcmplcton. Loud. Mag. Nat. Hist., vol. ix, p. 236.

1838. Nemertes Borlasii, \V. Thompson. Charlesworth's Mag. Nat. Hist., vol. ii, p. 21.

1813. Borlasia striata, Ratlike. Beitr. z. Fauna Norweg. (Nov. Act. Nat. Curios., xx), p. 231.

1812-3. „ anglne, CF>sted. Kroyer's Naturhist. Tids., iv, p. 572, in nota.

1811.. Nemertes Borlasii, Ibid. Entw. Plattw., p. 92.

„ „ «/na/fl (Rathke), Ibid. Op. cit., p. 92.

1845. „ gracilis, II. Ooodsir. Aon. Nat. Hist., vol. xv, p. 378, pi. 20, f. 3.

1815.? „ Borlasii, Dc Quatref. Regne An. illust. (Zoophytes, 12' li\Taison, pi. 83).

1846. Linens longissimus, Johnston. Ann. Nat. Hist., vol. xvi, p. 435.

„ „ gracilis. Ibid. Op. cit., p. -135.

„ Borlasia anyU<e, De Quatrefages. Ann. des so. nat., 3°" ser., Zool., torn, vi, p. 192, tab. 8, f. 4

and 5 ; tab. 10, f. 8 ; tab. 12, f. 3 and 4 ; and tab. 13, f. 1—3
and 5—9.

1849. „ „ Ibid. Voyage en Sicilie, vol. ii, p. 104, pi. 9, f. 7 ; pi. 11 ; and pi. 12, f. 2, &c.

1850. Meckelia Borlasii, Diesing. System. Helm., vol. i, p. 265.

„ „ gracilis. Ibid. Op. cit., p. 268.

„ Nemertes striata. Ibid. Op. cit., p. 274.

1851. Linens longissimus, Williams. Rept. Brit. Assoc., 1851, p. 244, f. 64 (?)

1853. Gordius maxi/nus, DalycU. Pow. Great., vol. ii, p. 63, pi. 8, and pi. 9, f. 1.

1855. " An ascaroid or planarian worm." North Brit. Review, No. 43, p. 38.

1856. Borlasia nigra, Byerley. Fauna of Liverpool, p. 98.

1857. Nemertes Borlasii, Dc Quatrefages. Ramb. of a Naturalist, Eng. edit., vol. i, p. 116.

1859. „ „ Kingsley. Glaucus, p. 124, pi. 3, f. 1.

„ Borlasia anglite, Leuckart. Archiv fiir Naturges., ii, p. 187.

1860. Nemertes Quatrefagii, Van Beneden. Recher. sur les Turb., &c., p. 15, pi. 2, f. 5—9, var.

1862. Meckelia Borlasii, Diesing. Revis. der Turbell., p. 285.

„ „ gracilis, Ibid. Op. cit., p. 303.

„ „ Quatrefagii, Ibid. Op. cit., p. 304.

1863. „ Borlasii, Diesing. Naehtriige z. Revis. der Turbell., p. 8.

1865. Borlasia striata, Johnston. Catalogue Brit. Mus., pp. 22 and 291.

„ „ longissimus, Ibid. Op. cit., pp. 25 and 293.

« „ gracilis, Ihid. Op. cit., pp. 26 and 295.

„ „ li7teatus, Ibid. Op. cit., pp. 26 and 295.

„ „ murenoides, Ibid. Op. cit., p. 26.

„ „ fasciatus. Ibid. Op. cit., pp. 26 and 295.

1866. „ longissimus, Lankester. Ann. Nat. Hist., 3d ser., vol. xvii, p. 389.
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18GG. Borlasia i/racili.i, ]\m]. Op. cit., p. 1589.

„ „ Uneatus, Ibid. Op, cit., p. 380.

1867. ,, lom/issiiiiii.t, Parfitt. Catal. Annel. Devon, p. 8.

,, „ liiwatim, Ibid. Op. cit., p. 8.

1868. „ longissiiiMs, Mcintosh. Ann. Nat. Hist., 4th ser., vol. ii, p. 293.

„ „ „ Ibid. Proceed. Linn. Soc, vol. X, p. 251.

„ „ Ibid. Uopt. Brit. Assoc, 1 808, p. 310.

1869. „ „ Ibid. Trans. Roy. Soc. Edinb., vol. xxv, pt. ii, p. 374 et seq.

llabilat.—Not iincoiDinou under stones between tide-marks, either in or out of tidal pools,

in fissures of rocks, amidst tangle-roots in tlie laminarian zone, and occasionally in deep water.

Body.—Fifteen to thirty feet to as many yards in length, and from one to four lines in

breadth, rather rounded, slightly narrowed behind the head, continuing of nearly erjual calibre

throughout the greater part, and then gradually narrowing towards the tail.

Colour. — Jilackish-brown, relieved tlu'oughout by the line purplisii iridescence of the

cilia. The tip of the snout is pale or whitish, and there are three pale bands from this

region backwards. The central passes along the body a considerable distance, but gradually

becomes indistinct, and the two lateral, whicli follow a similar course on the dorsum, vanish

sooner. In addition to the foregoing, a very distinct pale stripe commences on each side at the

posterior part of the cephalic fissure, and courses along the infero-lateral region of the body to the

tip of the tail. Another well-marked stripe commences on the ventral surface at the centre of

the snout, and continues along the middle nearly to the termination of the body. There is not

nuich difterence in colour between the dorsal and ventral surfaces. In young examples the brown

is much paler, assuming an olive-brown or olive hue, and the stripes are more numerous and

conspicuous; indeed, there is considerable variety in this respect. Generally, a reddish coloration

is observed on both surfaces in the ganglionic region. The stripes e.xist on many good spirit-

])reparations, those on the head being especially distinct, and the slight eversion of the mouth

causes a pale margin (or lip) all round. In dark specimens the lateral lines of the body are the

most conspicuous. The rich dark colour of many shows that they arc not unused to hght in their

native haunts.

Head.—Wider than the succeeding portion of the body, narrowed towards the anterior and

posterior borders. The tip of the snout is generally bilobed, with a distinct papilla in the centre

and two small ones on each lateral eminence. On each side is a deep lateral fissure with

large Ups, the superior being often rolled or curved inwards. The fissures have the usual

reddish hue posteriorly. There is a dense group of eyes on each side of the anterior margin of the

snout, arranged in a longitudinal manner, or rather their outline forms a long wedge—narrow

anteriorly and wide posteriorly. In very dark examples these eyes arc not easily seen, indeed

they have escaped the notice of many observers ; but if the animals are kept in confinement a

long time, the bleaching of the snout renders them conspicuous, as may be noticed by contrast-

ing the large coloured figure in Plate IX with Plate XVIII, fig. 1, which (latter) represents the

head of the same specimen upwards of a year after its capture. In young animals the eyes are

casilv seen from the dorsum.

This is unquestionably the giant of the race, and even now I am not quite satisfied about the

limit of its growth, for after a severe storm in the spring of 1SG4 a specimen was thrown on shore

at St. Andrews which half filled a dissecting jar eight inches wide and five inches deep. Thirty
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yards were measured witliout rupture, and yet the mass was not half uncoiled. It chiefly delights

to lurk under stones not far from low-water mark, or in tidal pools, and is occasionally found

looped like a living string of caoutchouc amongst the seaweeds fringing the sides of the latter.

It is useless in such a case to attempt to capture the worm by pulling at the free end, for,

although it resists considerable tension, rupture is apt to follow : it should be allowed to

contract itself, and then lifted or rolled in a mass into the vessel. At first sight it seems strange

that nature should have fashioned an animal so soft and apparently so helpless as this, devoid

of arms either of offence or defence throughout its extreme length, and which, moreover,

can be so easily ruptured. Yet the facility with which reproduction can take place in wounded

examples on the one hand, and the shelter ati'orded by its site on the other, give it sufficient

protection in the struggle for existence as an adult form, while the enormous powers of increase

in the ordinary way by ova render the continuance of the species doubly secure.

There is something remarkable in the movements of a large specimen of this huge worm,

as its (piivering body emerges from a dark creek in one of the little caverns that abound amongst

the tidal rocks. No useless bustle warns its companions of its approach, but it glides

silently forward with its exploratory snout, and scatters the smaller inhabitants by the very

stealth and suddenness of its appearance. Some may even be excused in reckoning it the evil

genius of the pool—dark, slimy and mysterious, moving hither and thither, as it were, by an

invisil)lc'agcncy, and whose ways, like the inextricable knots and coils of its serpentiform body,

are difficult to find out. It is not to be more harshly judged, however, than the young Cotti,

Shannies, and Cyclopteri, that shelter themselves from its approach amidst the blades of the trailing

tangles, the lUjipoIyles and MyHidie that reconnoitre it from under the fringes of Corallina,

Ulva and Cramium, the Idotcidts and Caprellida that climb monkey-like on their branches,

or than the sluggish Boris adherent to the variously tinted llalichondria. All are equally pre-

datory, and subserve the special ends for which they live ; and if the elongated worm preys

by stealth and not by swift and open attack, this is due to its physical constitution, and not

to any acquired vice or degradation. If it swallows its prey alive, it is, at any rate, devoid of

instruments of laceration or torture, such as the jaws of its higher allies or the thread-cells of the

Hydrozoa.

L. marinus lives well in confinement, and, without receiving any food, will survive for

years, though the body greatly diminishes in size, both as regards length and thickness. Indeed,

as in other exami)les, the insensible consumption of the formed tissues supports the animal under

circumstances so abnormal, for we cannot place any weight upon food derived from microscopic

organisms in so limited a supply of salt water, and one so rarely or never changed. Sickly

specimens die from behind forward piece by piece, a fresh portion being thrown off at intervals

until the head is reached. It is fond of taking refuge in tubes ; thus a small one captured at Herm

thrust out the rightful owner (a Protula), coiled itself therein, and is now preser\ed in situ.

Several have also been found with the body looped through a broken Trochus or LiUorina, which

formed a kind of anchor in the runlets of sea-water in which their protecting stones lay.

Not only do some fragmentary specimens, when put in spirit, turn themselves inside out, as Sir J.

Dalyell saw in the living auimal in salt water, but more than once I have been puzzled when

making transverse sections by finding one part of the body doubled quite within the other, and

this for a considerable distance. The entire skin gives a marked acid reaction to test-paper.

The breeding season would seem to be in June, but spermatozoa have been found fully
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developed in May and September. Sir .1. Dalyell had a specimen wliich discliarged innumerable

white ova in May.

Tliis Neniertean was first noticed by the Rev. W. Borlasc, under the name of the Sea-Long

Worm, but it received its scientific title from Col. Montagu. If subsequent writers on the

Nemertcnns had had the privilege of consulting the maiuiscript of this author, great confusion

would have been avoided, and tiiis not more conspicuously than in the present instance. He had

obsen'cd the variable colours—from dusky to rufous-brown, and striped more or less plainly—of

adults and young specimens. His description, on the whole, is excellent, though, in common with

many other naturalists, he omitted to notice the eyes ; and in his early account in the ' Liimean

Transactions' it is probable he thought the proboscis the excreta. He makes the curious

remark, that " It is not fragile unless contracted by spirits, for we have generally measured the

length by winding upon a cylinder of wood of known circumference, suffering five or six feet of

the animal to be pendent, in order to ascertain as nearly as possible the utmost length. In this

state they have been suffered to die, and rarely break by contraction." Prof. Jameson

observes that it was " noticed many years ago by my friend iMr. Neill, afterwards transmitted by

the late ]\Ir. Simonds to Mr. Sowerby, who has figured and described it ... in his ' British

Miscellany.'" He calls it the Black Worm of the Newhaven fishermen. The Rev. Hugh

Davies did not see the eyes, and rather vaguely conjectured that it advanced by coiling its

" amazing length into a compact spiral, each volution of which assisted in the act of progression,"

a supposition only less wide of the truth than that of M. de Quatrefages, who mentions that it

glides through the water by means of excessively fine cilia. Sir J. Dalyell, again, considered that

small examples floated less by their specific levity than by the repulsion of the lubricating matter

investing the body, a method somewhat involved in obscurity. I am not satisfied that the

Ojj/iiocep/ia//is murcnoidcs of Delle Cliiaje is this species ; indeed, the flattened form and pointed

snout shown in a figure in his ' Dcscrizione' point this out rather as allied to Cerebratidus

angulatus, Midler, than to the present species. The so-called specimens of Linem murenoides,

also, of British naturalists, are all referable to L. marinus. I have included M. van Beneden's

Nemertes Qaalnfaf/ii under the same head, for it seems to be only a pale and young variety, with

the stripes distinctly marked. The arrangement of the eyes, as noted by this author in regard to

his supposed new form, is equally characteristic of L. marinus.

2. LiNEUs GESSERENSIS, 0. F. MiiUer. Plate IV, fig. 2; and Plate V, fig. 1.

Specific character.—Eyes numerous, marginal. Snout distinctly wider than the rest of the

body. Greenish, olive or reddish-brown.

SVXOXYMS.

irOG. Alia LuMBRici marini species, tota atra, Pallas. Miscell. Zool., p. 216, tab. 11, f. 9.

1771. Dor Striimische R6d-Aat., O. F. Miiller. Wurm-Arten des sussen u. salzigen W., p. 118, tab. iii,

figs. 1—3.

177-i. Ascaris rubra, O. F. Miiller. Verm, terrest. et fluv. Hist., vol. i, ii, p. 36.

1776. „ „ Ibid. Zool. Danic. Prodr., p. 213, No. 2587.

1780. Planaria fusca, O. Fabricius. Fauna Groenlandica, p. 32-t.

24
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1788. Planaria gesserensis, O. F. Miiller. Zool. Danic, ii, p. 32, tab. Gl, f. 5—8.

„ „ „ Gmelin. Linn. Syst. Nat., torn, i, pars vi, p. 3093.

1798. „ fuscescens, O. Fabricius. Skriv. af Naturhist. Selsk., iv, ii, pp. 58—62, tab. 11,

f. 8—10 (?)

181G. ,, ffesgerensis, Lamarck. Hist. Nat. des an. sans vert., vol. iii, p. 179.

1827. „ „ Bosc. Hist. Nat. des vers, i, p. 262.

1829. „ bioculata, Johnston. Zool. Jour., vol. iv, p. 56.

1837. Nemertes [Dorlasiu] olivaceu, Johnston. Mag. Zool. and Bot., vol. i, p. 536, pi. 18, f. 1.

„ „ purpurea, Ibid. Op. eit., p. 537, pi. 18, f. 3.

1843. Borlasia rufa, Katlikc. Bcitriige z. Fauna Norweg., p. 23i (?).

„ Meckt'/ia olivaceu, Ibid. Op. cit., p. 234.

1842-3. Planaria gesserensis, CErstcd. Kroyer's Naturhist. Tids., iv, p. 572, in nota.

„ Nemertes olivacea, Ibid. Op. cit., p. 578.

„ „ purpurea. Ibid. Op. cit., p. 579, in nota.

1844. Tricelis gesserensis, ffirsted. Entw. Plattw., p. 27.

„ Nemertes olivacea. Ibid. Op. cit., p. 89.

„ „ fuscescens, Ibid. Op. cit., p. 92.

„ „ purpurea, Ibid. Op. cit., p. 91.

1846. Borlasia olivacea, Johnston. Ann. Nat. Hist., vol. xvi, p. 434.

„ „ ,, W.Thompson. Op. cit., vol. xviii, p. 388.

„ „ purpurea, Ihid. Op. cit., p. 388.

1847. „ rufa, Frcy u. Leuckart. Bcitriige z. Kcnnt. wirb. Thiere, p. 72, tab. 1, f. 15 and 16; var.

1849. Nemertes fusca, Leuckart. Archiv fiir Naturges., i, p. 152.

1850. Notospermvs gesserensis, Diesing. Syst. Helm., vol. i, p. 260.

„ Meckelia olivacea. Ibid. Op. cit., p. 2W.

„ „ fusca, Ibid. Op. cit., p. 266.

„ Nemertes rufa. Ibid. Op. cit., p. 271.

„ „ olivacea, Ibid. Op. cit., p. 273.

„ ,, purpurea, Ibid. Op. cit., p. 275.

1852. „ olivacea, Max Schultze. Zcitsch. f. wiss. Zool., iv, p. 178.

1853. Gordius minor viridis, Dalyell. Pow. Great., vol. ii, p. 72, pi. 9, f. 2— 7.

„ „ gesserensis, Ibid. Op. cit., p. 73, pi. 10, f. 5.

„ Vermiculus Jineatus, Ibid. Op. cit., p. 90, pi. 10, f. 19 and 20 (young with two eyes).

1857. Cerebratulus oleaginus, Stimpson. Proceed. Acad. Nat. Sc. Philad., p. 160.

„ Nemertes olivacea, Max Schultze. Icones Zootom. (V. Cams), tab. 8, f. 14.

1859. Meckelia olivacea, Leuckart. Archiv fur Naturges., ii, p. 187.

„ Gordius gesserensis. Ibid. Op. cit., p. 187.

„ Nemertes olivacea, Ibid. Op. cit., p. 187.

1860. „ /acrirfa. Van Beueden. Rechcr. sur les Turb., &c., p. 14, pi. i, f. 14-17 (?)

1862. Meckelia oleagina, Diesing. Revis. der Tuibell., p. 280.

„ „ fusca, Ibid. Op. cit., p. 285.

„ N^emertes rvfa, Ibid. Op. cit., p. 298.

„ „ gesserensis, Ibid. Op. cit., p. 299.

„ „ pmpurea. Ibid. Op. cit., p. 299.

„ „ olivacea. Ibid. Op. cit., p. 300.

„ „ „ Keferstein. Zeitsch. fiir wiss. Zool., Bd. sii, p. 66.

„ Meckelia olivacea, Diesing. Nachtuige zur Revis. der Turbell., p. 8.

„ Gordius gesserensis, Ibid. Op. eit., p. 14.

J,
Nemertes olivacea, Ibid. Op. eit., p. 14.
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18G5. Borlasla olivacea, Johnston. Catalogue Brit. Mus., pp. 21 and 289, pi. iili, f. 1 and 1*.

„ „ ffesserensis, Ibid. Op. cit., pp. 2\ and 290.

,, Jjinens iv'nV/Af, Jbid. Op. cit., pp. -7 and 290.

18G6. Bortusia olivacea, Lankcstcr. Ann. Nat. Hist., 3r(l scr., vol. xviii, p. 388.

1867. „ „ Mcintosh. Jour. Micros. Sc. ; Trans., p. 39.

18G8. „ „ Ibid. Aim. Nat. Hi.st., 1th ser., vol. ii, p. 293.

18C9. „ „ Ibid. Trans. Roy. Soc. Ediub., vol. xxv, pt. ii, p. 371 ct scq.

Habilaf.—Abuiuhnt on all our shores under stones between tide-marks, and in the laminarian

region, from the Shetland to the Clianncl Islands.

Bo(Ji/.—Four to nine inches in length, breadth a line and a half or more, flattened, tapered

towards the head, and more distinctly towards the tail ; marked by numerous pale transverse

wrinkles, somewhat regularly disposed, and most conspicuous in pale specimens.

Colour.—Two very distinct hues arc characteristic of this species, viz. reddish-brown and

dull olive, while pale reddish and green varieties are also occasionally met with. The pigment is

generally darkest in front, before and behind the reddish mark in the ganglionic region, the rest

of the body being uniformly tinted except towards the tail, which is paler. The snout is sur-

rounded by a broad pale margin, as far back as the termination of the fissures. The ciliation

gives the body under certain conditions either a purplish or an opalescent hue. The sides are often

marked with numerous pale spots, from the generative apertures. The ventral surface is paler

than the dorsal, especially towards the snout, which is also reddish posteriorly. The mouth is

surrounded by a pale margin. Party-coloiu-ed varieties are sometimes found, the anterior region,

for instance, being dark green mottled with white, while the jiosterior half is quite pale. Such

bleaching is dift'crent from that caused by parasitic attacks.

Head.—Somewhat elongated, flattened, spathulatc, rather truncate in front, with a small

central and two lateral papillae, and having on each side—from the tip of the snout backwards

—

a deep fissure with pale edges and a jjinkish bottom, the latter hue being most distinct posteriorly.

It tapers slightly anteriorly, and is decidedly wider than the succeeding portion of the body, on

account of the lips of the lateral fissures. The eyes are situated at the anterior central pig-

mentary portion of the snout, and number from three to six or more on each side, the largest

being generally in front. They are not always symmetrical ; three, for example, occurring on one

side, and occasionally eight on the other, besides some indistinct grains. The mouth opens as a

longitudinal slit a short distance behind the ganglia.

L. ffesserensis progresses in an easy, graceful manner, with slight undulatory motions of the

head, its body being marked with successive contractile waves, which proceed from before back-

wards. The specimens frequently herd together in the water, which they are prone to leave,

and remain attached to the side of the glass a considerable time. They are very easily kept in

confinement for years ; but, as with many of their allies, great diminution of bulk occurs, from

deprivation of the natural supply of food. When recently captured specimens are placed in a

jar containing injured Annelida, numerous faecal masses, consisting of the bristles of IS^ereis

pelagica, and other annelids and digested matter, are found lying on the bottom of the vessel,

showing how greedily they have fed; a fact, indeed, very easily ascertained by actual observation.

It is also frequently noticed that specimens confined in vessels along with the deep green

Etdalia viridis assume a similar hue, probably from feeding on the rejected debris of those

animals, if not upon the latter themselves. In their native haunts the stones imder which they lie
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are often placed on dark, muddy and liighly odoriferous sand or gravel, and the water cannot be

otherwise than brackish at the estuary of a river.

The skin of this species gives an acid reaction.

Tiie ova are deposited in gelatinous sheaths from .January to May, and abound under stones

in pools and moist places between tide-marks.

The want of precision in the descriptions of authors has burdened the literature of the

present group of animals with diverse synonyms, especially as regards this widely distributed

species. Though 0. F. Miiller's specific name rubra has the priority, and fusca comes next in

order, yet, as each of these terras implies something at variance with the true description of the

species, as contrasted with others, or retains some elements of doubt, I have chosen the suc-

ceeding title, viz. gesserenm (of the same author), as more appropriate. His description of the

form under the latter name, and the accompanying figure, leave no room for uncertainty, even the

pale specks for the exit of the reproductive elements being noticed on the sides. Miiller's

Ancar'iH rubra was probably a small specimen of the same worm. For some time I was inclined

to include Planaria viridis under the present species, but the thick or almost baccate appear-

ance of some of the figures in the ' Zoologica Danica' gives rise to so much doul)t that I have not

deemed it prudent to imite them. The Planaria carnea of Jens Rathke ('Skrivteraf Naturhist.

Selskabet,' &c., 5" Bd., p. 8."}, tal). iii, f. 10, a, b) ap])ears to be referable to this common

form. It is doubtful whether the Linens oculatus of Montagu (MS.) applies to L. gesnerensis or

to L. sanguineus. Dr. .Johnston first described the species as having two eyes, but, as (Ersted

states, the author had only seen a young specimen. He after\vards gave it fotir eyes, but the

number of the latter is of little moment, since the animals are so liable to vary in this respect.

Dr. Johnston also obsened the presence of the gregariniform parasites for the first time, though

he did not correctly interpret their nature. The Nemertes obscura of E. Desor, from the coast

of the United States, is allied in the closest manner to this species, and the Nemertes flaccida of

M. van Bcnedcn is either a pale variety of the same or L. sanguineus.

3. LiNEUS SANGUiNKUS, Jens BatJike. Plate V, fig. 2.

Specific character.—Eyes more regidarly arranged than in the foregoing ; snout narrower.

Body more elongated, and of a reddish or reddish-brown hue. Regenerates easily.

Synontiis.

1799. Planaria sangvinea, Jens Rathke. Skrivter af Xaturliist. Selsk., vol. v, i, p. 83.

1828. „ unicohr, Jobnstou. Zool. Jour., vol. iii, p. 488 (?)

1829. „ octoculata, Ibid. Op. cit., vol. iv, p. 56.

1837: A'einertes [Borlasia] octoculata, Ibid. Mag. Zool. and Bot., vol. i, p. 537, pi. 18, f. 2.

)i „ „ CErsted. Kroyer's Naturhist. Tids., iv, p. 579, in nota.

„ Planaria sanguinea, Ibid. Op. cit., pp. 572 and 579, in nota.

1844. Nemertes octoculata, Ibid. Entw. Plattw., p. 91.

„ „ sanguinea, Ibid. Op. cit., p. 92.

1846. Borlasia octoculata, Johnston. Ann. Nat. Hist., vol. xvi, p. 434.
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18 t6. Borlasia octoculaia, AV. Thompson. Ami. Nat. Hist., vol. xviii, p. 388 (?)

1850. Nvmertes ocioatla/a, Diesing. Syst. Helm., vol. i, p. 276.

„ „ sanyiiinvti, Ibid. Op. cit., p. 270.

1856. „ octocidata, Bj'crlcy. Fauna of Liverpool, p. 'J8.

18G0. ,, communis, Van Beneden. Ilecher. sur le.s Turb., p. 7, pi. i, f. 1— 13.

1862. „ ociociiliitu, Kefcrstein. Zeitscli. f. wiss. Zool., Bd. xii, p. G.'J, taf. 7, f. 1 and 2.

„ „ communis, Diesing. llcvis. dcr Tiirbell., p. 302.

„ „ ocloculata. Ibid. Op. cit., p. 305.

„ „ sanguinea, Diesing. Op. cit., p. 305.

„ „ octoculaia, Ibid. Nachtrage z. Rcvis. dcr Turbell., p. li.

1865. Borlasia octoculaia, Johnston. Catalogue Brit. Mus., pp. 21, 287, and 290, pi. ii 6, f. 2 and 2*.

1866. „ „ Lankestcr. Ann. Nat. Hist., 3rd ser., vol. xvii, p. 388.

1867. „ „ Mcintosh. .Tour. Micros. Sc. ; Trans., p. 39.

1868. „ „ Ibid. Ann. Nat. Hist., Ith ser., vol. ii, p. 293.

„ „ „ Ibid. Proceed. Linn. Soc, Zool., vol. x, p. 251, tab. 7.

1869. „ „ Ibid. Trans. Roy. Soc. Edinb., vol. xxv, pt. ii, p. 374 et seq.

Habitat.—Under stones between tide-marks ; less abundant than Lineus gesserensis, but

having a similar range in the British Islands.

Body.—Four to eight inches long, and about a line and a half in breadth, flattened, of nearly

equal diameter for some distance behind the head, and then gradually diminishing towards the

tail. It is always proportionally much longer and more slender than Zwea« ^es5ere««w. The

dorsum is crossed, sometimes at rather distant intervals, by transverse lines, which cause a dimple

at each side, and it is probably at these furrows that rupture so frequently occurs.

Colour.—Various shades of red and brown. Some specunens anteriorly are of a very bright

red, which becomes fainter posteriorly, the caudal region being pale brown. In the dark brown

examples the ganglionic region (not the ganglia) is bright red, the succeeding portion of the

dorsum dull brownish-red, and then dark brown, the latter gradually becoming paler towards the

tip of the tail. The under surface is somewhat paler.

Head.—This differs from that of the former species by being scarcely wider than the suc-

ceeding portion of the body. Its posterior boundary can just be distinguished dorsally by the

slight indentations at the termination of the cephalic fissures. The whole region is narrow, flat-

tened, slightly tapered towards the tip, which is pale, and furnished with a central and two

lateral papillae, or, as the case may be, with a notch and two lateral papilla). The eyes arc placed

further back than in L. gessercnsis, are more distinctly defined, and form a regular row on each

side, to the number of three or four. The lateral fissures have narrow lips, and extend

from the tip of the snout backwards. The mouth opens in a pale space some distance behind

the ganglia.

The worm is much longer and more slender than L. gesserensis, from which it is at first

sight distinguished by the fine reddish coloration anteriorly. It is also a less active and restless

species, and is prone to seek shelter under shells and stones, or in fissures and tubes, where it

remains in a quiescent condition for weeks. It frequently lies coiled as a firm ball amongst the

debris in the vessel, or loosely on the bottom, so that when the vessel is held ol)li(jue!y tlie speci-

mens roll from side to side. On account of these retiring habits it is somewhat difficult to get

a good view of the animal. This may, however, be accomplished by transferring ,the hidden or

coiled worm to another vessel of salt water, when the change of element generally causes it to
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move out of its shelter or unroll. It readily reproduces heads or other portions in fragments of its

body, so that the irritation and discomfort of a long journey in a jar is found occasionally to increase

rather than diminish the number of specimens. The skin is acid to litmus-paper.

L. sanguineus feeds on Ilarmothoe imbricata and other annelids in a decaying or at least

dead condition.

The ova are developed in October.

After some hesitation I have referred the Planaria mnguinea of Jens Rathke to this species.

The Planaria unicolor of Dr. Johnston may also be the same animal ; indeed, so far as can be

made out, it docs not approach any other form. His ])rcparation of Borlasia purpurea in the

British ]\Iuscum belongs to the same species. This author does not seem to have been aware

that several varieties of Lineus gesserensis have a reddish-brown colour, when he described this

hue as distinctive of the present species, yet he probably had the true L. nanguinewi before him.

M. van Benedeii remarks that his Nemertes communis is distinguished from Z. gesserensis by the

length of the body and the double row of eyes. The latter character occurs in both species

;

and while his form, prol)ably, differs from L.gesserensis, he does not satisfy us as to its separation

from L. sanguineus. I have made Prof. Keferstein's Nemertes ocloculala synonymous after some

doubt, since there is little in his description to distinguish it from a pale variety of Z.

gesserensis.

4. LiNECS LACTEUS, Montagu, MS. Plate V, fig. 3.

Specifc character.—Snout similar to the foregoing, but the mouth is placed much further

behind the ganglia. Body reddish anteriorly, pale posteriorly.

Synonyms.

1808. Lineus lacteus, Montagu. MS., p. 275.

1867. Borlasia lactea, Mcintosh. Quart. Jour. Micros. Sc. ; Trans., p. 39.

„ „ „ Parfitt. Catal. Annel. Devon. (Ext. Trans. Devonsh. Assoc, for the Advancement

of Sc, &c.), p. 6.

1868. J, „ Mcintosh. Ann. Nat. Hist., 4tli ser., vol. ii, p. 293.

1869. „ „ Ibid. Trans. Roy. Soc. Edinb., vol. sxv, pt. ii, p. 372 et seq.

Habitat.—South coast of England, under stones between tide-marks.

Bodg.—One to two feet in length, rather less than a line in breadth, flattened, almost

insensibly tapered from head to tail, and marked by pale transverse lines. In contraction it is

rounded, and very frequently the animal advances with its body thi-own into various stiff wrinkles

and dilated portions.

Colour.—Uniform dull whitish or cream-yellow, with the regions before and behind the

ganglia (three quarters of an inch or more) of a fine rose-pink, which gradually fades posteriorly.

The coloured region behind the ganglia corresponds to the long circulatory space in front of the

mouth. Snout and tail translucent.

Head.—Elongated, very slightly broader than the succeeding portion of the body, and in

many positions narrower, tapered anteriorly, with the tip rather rounded, and furnished with three

papillee. It is distinguished posteriorly by a slight incurvation at the termination of the cephalic
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fissures, wliich are rather shallow. Eyes forming a nearly parallel row on each side, distinctly

separated, and to the number of six or eight in each row. They are not symmetrically arranged,

and a considerable translucent space exists between their commencement and the tip of the

snout. The mouth is situated much further back than in Lincus sanguineus, \o which it is other-

wise closely related.

Seven or eight specimens were sent me, in October, ISGG, by Mr. Parfitt, of the Devon and

Exeter Institution, in a tin box, and a few are still alive (Dec, 1871), so that they exhibit the

usual hardihood in confinement. In progression the head is often ribbed in a longitudinal

manner. AVlicn irritated, the extended worm contracts, generally in a spiral or closely coiled

manner, and sometimes in a form so regularly twisted as to resemble a rope with its strands. It

advances by gentle undulations of the bodj;, and frequently the head is rolled from side to side.

The worm also readily forms itself into a knotted mass, as well as stretches to an extreme degree

of tenuity. The skin presents an acid reaction.

This is one of the many discoveries made by the acute and persevering Montagu on the

southern coast. There are few external characters in the description of the animal that had

escaped him. It is doubtful whether Prof. Grube's Nemerfes ladea from Villafranca (' Archiv

fiir Naturges.,' 1S51, p. 151, taf. 7, f. 3 and 4) coincides with our species. His enlarged

drawing of the head has certainly many more eyes, and the orange specks on the dorsum are rpiite

different. Moreover, it is scarcely to be supposed that this author would not mention so impor-

tant a point as the distance of the mouth behind the ganglia. He states that the " mouth is

rounded," and about two raillimiitres from the snout. Dr. Johnston's preparation of Lineus

albtis, Dalyell, in the British Museum, resembles the present species very closely.

5. Lineus bilineatus, IDelh Chiaje. Plate VI, fig. 1.

Specijic character.—Head rather rounded anteriorly ; eyeless. Body pale brown or dull

pinkish, with a white stripe on each side of a dorsal median line.

Synonyms.

1841. Polia bilineata, Dalle Chiaje. Descr. e Notom. deglianim. invert., torn, iii, p. 12G, tab. 103, f. 11

and 12.

18-44. Nemertes bilineata, (Ersted. Entw. Plattw., p. 91.

1850. Meckelia bilineata, Diesing. Syst. Helm., vol. i, p. 264.

„ „ cerebratulus, Ibid. Op. cit., p. 2G9.

1853. Gordius ttenia, Dalyell. Pow. Great., vol. ii, p. 70, pi. 10, f. 1—1.

1860. Cerehratula (Erstedii, Van Benedcn. Recher. sur les Turbell., p. 16, pi. 2, f. 1

—

L

1862. Cerebratulus bilineatus, Ibid. Op. cit., p. 273.

„ Meckelia (Erstedii, Diesing. Revis. der Turb., p. 286.

„ „ cerebratulus. Ibid. Op. cit., p. 286.

1865. „ tania, Johnston. Catalogue Brit. Mus., pp. 28 and 298.

1866. „ „ Lankester. Ann. Nat. Hist., 3rd ser., vol. xvii, p. 389.

1868. Cerebratulus tcenia, Mcintosh. Rept. Brit. Assoc, 1858, p. 340.

1869. „ bilineatus. Ibid. Trans. Roy. Soc. Edinb., vol. sxv, pt. ii, p. 374 et seq.
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Habitat.—Generally occurs in somewhat deep water on coralline ground, or oyster-beds,

but also under stones and in cracks of oyster-shells between tide-marks. The largest specimen

I have seen was procured from the stomach of a haddock caught off St. Andrews Bay.

liodj/.—A few inches to afoot aud a half in length, and of variable breadth; not much

flattened, except on the ventral surface, widest in front and gently tapering towards the pos-

terior extremity.

Colour.—Various shades of
.
pale madder-brown, chocolate or reddish-brown, darkest in

front, and graduuliy fiiding posteriorly. From the centre of the snout, just within the pale border,

a white or yellowish stripe conuncnces by a wide origin, which occupies nearly the whole breadth

of the region, and proceeds to the tip of the tail along the middle line of the dorsum. It is

widest anteriorly, and is rendered double by a dark central streak. Sometimes a young

specimen presents an opatjue white pigment-patch on each side of the usual central bands of the

snout, so that liy transmitted liglit the organ seems furnished with two large eyes. In a variety

tiic anterior third was very pale, the rest of the body being of a bright rose or carmine colour.

The under surface of the body is paler than the upper, especially towards the middle line and the

region of the mouth. Specimens found in exposed places between tide-marks are darker than

those from more sequestered regions.

Head.—Flattened and somewhat spathulate, rather blunt anteriorly and somewhat narrowed

posteriorly at the termination of the cephalic fissures, from which a slight depression slants

inwards and backwards towards the central stripes. The lateral fissures are deep, and tinted of

a vivid red colour towards the pit posteriorly. The narrowing of the snout anteriorly and poste-

riorly gives it a somewhat elliptical or ovoid appearance. There is no trace of eyes or e^'e-specks.

The mouth opens a short distance behind the ganglia.

L. bilineatiis is rather a sluggish species in confinement, but is easily preserved alive for

years. It progresses with a rolling motion of the head, but will remain for weeks in a

dormant condition under a shell or in a mass of hardened mucus. The skin is strongly acid to

test-paper.

I have not found specimens containing developed generative organs, but Sir J. Dalyell

relates of his captives that a vast quantity of white ova, amidst a thin glairy matter, appeared in

the vessel in June.

I have little doubt the Polia bilineata of Delle Chiaje refers to this species ; and since he

describes the Cerebratulus ( Ophiocephalus) bilineatus of Renier as quite a difierent form, probably

the same as the Nemertes peronea of De Quatrefages, with two dorsal black lines, I have

omitted Renier's name altogether from the synonyms, for I have not been successful in seeing a

copy of his early work. It is unlikely that so acute an obser\'er as Delle Chiaje would confound

the two species, especially as the published description of the first form was in his own language.

Sir J. Dalyell thought the Planaria dorsalis of Abildgaard {Tetrastemma dorsalk) was pro-

bably a mutilated fragment of this worm. M. van Beueden, again, not long ago described it

as a new species from deep water off the Belgian coast. I have not been able to verify this

author's remark, that there are thi-ee divisions in the alimentary canal, nor have I ever seen it

or any other Nemertean "threatening its prey wuth its proboscis." In his ' Nachtrage zur Revision

der Turbellarien' Diesing erroneously places Dalyell's Gordius tcBnia (the present form) under

Ommatoplea peronea.
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Genm VII.—Borlasia,' Okcn, 1817.

The genus Borlasia was formed by Okcn in liis ' Lelirbucli der Naturgcscliiclite' for the

previously named Li/ieu,i warinus of Montagu, and therefore very properly was disused in that

instance. Instead of applying the title to represent forms belonging to the Enopla, a.s Prof.

Keferstein and others have done, I have chosen rather to bestow it on the present new type

of the Anopla, a type, indeed, not far removed from that to which the name was originally

given.

Generic character.—Body round and massive, not tapered posteriorly. Snout acutely

pointed. Proboscis extremely slender, furnished with elastic external, longitudinal, circular, and

glandular coats. There are no accessory bands at the poles in transverse section. Circulatory

fluid and muscles tinted reddish.

Borlasia Elizabeth/e, n. s. Plate VII, figs. 1 and 2.

Specific character.—Eyeless ; snout much tapered anteriorly. Posterior part generally

contracted into a thick rugose mass. Head pale, faintly streaked with greenish brown ; body

mottled with deep madder-brown.

Habitat.—In a pool near low-water mark to the north of Rat Island, Herm.

Body.—About a foot in length and a fifth of an inch in breadth, rounded in extension, flattened

in contraction, tapering towards the snout, and also slightly towards the tail, which ends bluntly

;

indeed, the posterior end generally forms a dilated mass with a dimple in the centre, and coarsely

marked by transverse wrinkles. The body is seldom free from numerous longitudinal furrows,

which are especially distinct anteriorly.

Colour.—The head throughout two thirds of its length anteriorly is pure white, with

olive-green specks ; for rather more than the posterior third, however, the deep purplish-brown

and white touches of the dorsum occur. The speckled dorsum is marked at somewhat regular

intervals by belts of pinkish white, which entirely surround the body. Some of the pale rings are

broader than others, but there does not seem to be any regularity in this respect. They continue

to the tip of the tail, but gradually grow faint posteriorly. The colours are brightest anteriorly,

the greater part of the body being of a speckled olive-brown hue. A very slight reddening is

noticed over the ganglionic region. The pale olive specks of the snout pass into the anterior part

of the cephalic fissures, while the posterior end of each is deep red. The snout continues pale to

a similar extent ventrally, while the olive-green specks are few and indistinct. The ventral

surface of the body generally is somewhat paler. Captivity does not seem to affect these hues

very soon.

Head.—Not distinguished posteriorly from the rest of the body, except in certain positions,

when the slight elevation of the posterior fold of the cephalic fissure indicates a separation. It tapers

rather abruptly to a somewhat narrow tip, furnished with a central pa[)illa. From the angle of

the tip on each side a deep lateral fissure runs to the posterior border of the snout, where

' In honour of the Rev. AV. Borlasc, the natural historian of Cornwall.
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the dilated termination is conspicuous on account of its reddish coloration. A groove generally

present on the side of the body is continuous with the end of the latter, but such a furrow, of

course, is only one of the variable longitudinal rugae of the body. The lips of the cephalic fissures

are usually kept in apposition, except at the posterior dilated portion. The mouth commences

just behind the ganglia, and forms a considerable longitudinal slit.

On turning over a large stone in the literal pool above mentioned a piece of the tenacious

grayish-white clayey mud so characteristic of the locality, and which was furnished with a smooth

groove, adiiered to a corner on the under surface ; and on searching the now muddy |)ool from

which the stone had been raised, the rest of the firm clayey groove and a purplish or dark madder-

brown body about two inches long were found. The latter very much resembled the rough

siphons of a bivalve mollusk, being flattened, transversely rugose, somewhat abruptly truncated at

each extremity, hard and resilient under the touch. On placing this curious stnicture in pure

sea-water, the head of the animal was by-and-by pushed out from the dilated mass, not

by the gradual elongation of the whole, but as if an invisible power were drawing caouchouc

through a fixed aperture. It was transported to Scotland without difficulty, and lived there until

dissected, pushing its anterior end slowly about the bottom of the vessel, and seldom completely

extending itself. Indued, the remarkable dilatation of the posterior end, which was often enve-

loped in mucus, was characteristic. Sometimes, however, the stretched tail was attached to mucus

at the bottom, while a dilated mass of the body remained about an inch in front of it, the rest of

the animal being attenuated, and perhaps laid along the water-line. Its habits on the whole

were sluggish, and corresponded with its native situation.

On taking the animal out of the water after several months' confinement it contracted itself

firmly, an elliptical rent appeared on. the ventral surface, and in a few seconds it ruptured into

foiu- pieces. The anterior fragment with the head lived several months longer, and during

this time the posterior end had become considerably enlarged and paler, and there is no doubt the

original size and shape would have been gradually attained under favourable circumstances, while

its lost fragments were mounted as microscopic preparations.

The skin gives an acid reaction to test-paper.

An allied species was dredged by Mr. JeSreys in the "Porcupine" Expedition, 1S70, off

Cape Finisterre, at a depth of SO fathoms.

Gcjius YII.

—

Cerebratclus,^ Benier, 1S04.

The species upon which this genus in the present work rests was probably known to

0. F. Miiller as Planaria angulata. Renier in 1S04, in his ' Prospetto della classe dei vermi,'

established the genus Cerebratidus for a worm which appears to have been allied to the present

form, and certainly one of the Anopla, if we may judge from Diesing's reprint of the characters

given by this author. I have chosen rather to run some risk in using Renier's name than to aid

in perpetuating the profuse nomenclature which arose chiefly from insufiicieut acquaintance with

the literature and anatomy of the subject.

Generic character.—Body generally flattened, and thinned at the margins. Snout pointed

* Cerebrum, the brain
;
probably from the fancied resemblance of the respective tissues.
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in front. Eyes obscure. Proboscis with a cross of fibres iit each jjoIc in transverse

section.

Cerebratulus ANGULATUS, 0. F. Midler, 1774.

Specific character.—Snout pointed. Body much flattened, brownish.

Synonyms.

177-i. Fasciola angulata, O. P. Miillcr. Verm. Terrest. et Fhiv., vol. i, part ii, p. 58.

1776. Planaria angulata, Ibid. Zool. Daiiic. Prodr., p. 221, No. 2G8().

1780. „ „ O. Fabricius. Faun. Greenland., p. 323, No. 303.

1788. „ „ Cmelin. Liu. Syst. Nat., p. 3088, No. 0.

1798. „ „ O. Fabricius. Skriv. af Naturhist. Selskabet, 4"= Bind, 2^" hefte, p. 52, &c.,

tab. ii, f. 1—7.

18-t-t. Cerebratulus ? angulatv^, CErsted. Eutw. Plattw., p. 94.

1845. Serpentaria/ragilis, H. Goodsir. Ann. Nat. Hist., vol. xv, p. 377, pi. 20, f. 1 and 2.

1850. Meckelia serpentarlu, Diesing. Systema Helm., vol. i, p. 2GG.

1853. Gordius fragilis, Dalyell. Pow. Great., vol. ii, p. 55, pis. G, 7, and 7 (bis).

1857. Lineus Beatt'uei, J. E. Gray. Proceed. Zool. See, pt. xxv, p. 210, pi. 48.

1858. „ longissimiix, W. Beattie. Op. cit., pt. xxvi, p. 307.

1859. Meckelia serpentaria, Leuckart. Archiv fiir Naturges., ii, p. 187.

„ Lineus longissimus, Beattie. Ann. Nat. Hist., 3rd ser., iii, p. 160.

1862. Meckelia serpentaria, Diesing. Revis. der Turbell., p. 281.

„ „ Beattiai, Ibid. Op. cit., p. 285.

18G3. „ olivacea {Rathke), Diesing. Nachtrage z. Revis. der Turbell., p. 8.

1865. Serpentaria fragilis, Johnston. Catalogue Brit. Mus., p. 28.

Habitat.—Generally in deep water throughout the British coasts. Greenland.

Body.—Fifteen inches to three feet long, and about an inch in breadth ; flattened, bluntly and

rather suddenly tapered in front, more gradually posteriorly, and thinned at the margins all

round, so that a transverse section of the contracted body is elliptical.

Colour.—Universally gray, darker on the dorsal, paler on the ventral surface, and with a pale

margin. Sir J. Dalyell's figure has a brown stripe commencing at the anterior third, and conti-

nuing to the tip of the tail, and the divisions of the aUmentary organ are indicated inferiorly, but

of course we must be cautious in making deductions therefrom. This author also observes that

in one of his specimens a portion of tlie edge was reddish, a colour in all probability due to the

nerve-trunk and its surroundings, Mr. Goodsir states that his example was of a slate-blue colour,

with a yellowish edge.

Head.—Tapered to a blunt snout in front, with a cephalic fissure on each side, and apparently

without eye-specks. Mouth forming a large slit on the ventral surface in the usual position.

I have referred this species to the Planaria angulata of 0. F. Miiller, from a careful con-

sideration of all the circumstances connected with its history, including the examination of several

examples from the north sea, and named by northern naturalists. Miiller's account of its size,

the pointed nature of its snout, its colour and other points, can scarcely apply to any other

species ; and in the preparations the flattened body, thinned edges, and the structure of the
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proboscis are quite characteristic. The late Mr. Harry Goodsir mentions that, " when swimming,

the animal is very active, and advances with considerable rapidity by means of an undulatory

serpentine motion. When handled it throws itself into various contortions, and instantly casts

off nunierous anniili from the posterior part of its body, each of which, immediately upon its

separation from the original, begins to move in a similar manner." Sir J. Dalyell afterwards

made like observations, and noted that the animal was full of a yellow substance, a remark which

probably apjilied to the wall of the digestive cavity, the same colour being present in Micrura

fusca. He also found numerous white ova discharged from a fragment in May. The Lineus

Beattiai of Dr. Gray, and the L. lonpssimus of Mr. Beattie, appear to belong to this species, if

we may judge from the preparation of the former and the proboscis of the latter in the British

Museum. Mr. Alex. Agassiz mentions that he found the Planaria angvlata of 0. F. Muller on

the under surface of the tail of Limulus, but of course this refers to quite a different form, probably

to a Planaria.

This species is very closely allied to Micrura fusca ; and if the structure of the proboscis had

not deviated so distinctly I should have been inclined to unite them.

Ce»K^ VHI.—Micrura,' Elirenherg, 1831.

As has occurred in several instances, the typical form was known to the veteran naturalist

O. F. Miiller, as well as to Col. Montagu. Ehrenberg, however, separated the genus from others

for the first time in his ' Symbolae Physicac,' and gave a good figure of .1/. fasciolata, though he

was unaware that the same form had previously been obsen'ed by others.

Generic character.—Body not much elongated. Head distinctly marked, snout truncated.

Other characters as in Lineus, with the addition of a caudal process or style capable of

attachment.

1. Micrura fusca, n. s. Plate YI, fig. 3.

Specific character.—Eyes four to eight on each side, small. Body much flattened and

thinned at the edges ; speckled with brownish grains on the head and anterior region.

Synonym.

1869. Micrura, Mcintosh. Trans. Roy. See. Edinb , vol. xsv, pt. ii, p. 376, &c.

Habitat.—Not uncommon amongst the debris from the coralline ground in fishing boats,

amidst oysters and tangles in the lamiuavian region in Shetland, under stones between tide-marks

at Herm, and at a depth of 795 fathoms off the coast of Portugal.

Bodg.—Two to four inches in length, slightly tapered towards either extremity, flattened both

^ M(Kpbc, small or slender, and oupa tail. Strickland applied the same title to a genus of Certhidae

in 1841 ('Ami. Nat. Hist.').
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dorsally and vcntrally, and furnished with a pale caudal filanicut. It is frequent!}' marked by

transverse lines or sliglit furrows.

Colour.—Pale skin, ash or brownish ; dorsum speckled with pale brown touches, especially

distinct over the head, which has also a well-marked reddish hue in the ganglionic region. A little

within the pale margin of the body a pinkish streak occurs on each side from the coloration of the

nerve-trunks. Posteriorly the lateral divisions of the dull yellowish digestive tract shine through

the skin. Ventral surface of a pale skin-colour, also enlivened by the coloration of the nerves,

and in some cases with a few pale brownish specks anteriorly. The caudal style occasionally

shows a few white grains in the central line towards the base.

Head.—Spathulate, l)ut much pointed towards the tip, dilating from the latter backwards to

the termination of the cephalic fissures, the whole region being peculiarly hastate. Eyes small,

black, grouped on each side of the pointed snout, and varying in number from four to eight

on each side. The lateral fissures are deep, and have the reddish hue very brightly marked

posteriorly.

This is one of the flattest among the shorter species of the group, both before and after

preservation in spirit. During life it swims through the water on its edge, with an eel-like

wriggle, similar to that of A. pulcher, but somewhat less vigorously. When progressing the

margins of the body are often very prettily frilled, the reddish longitudinal lines just within the

pale border increasing the effect. It is rather irritable, throwing out its yellowish proboscis

when touched, or breaking into several fragments. The former clings closely to the finger by

means of its tenacious secretion.

It fi.xes the tip of its caudal process as in ^f. fasciolata, and elongates it so as to resemble a

very fine thread, which, however, is slightly moniliform. It agrees in minute structure with the

foregoing, and, when detached from the worm, much resembles a long Oj)alina, or other ciliated

organism, in facile and independent movements.

The skin presents an acid reaction to test-paper.

I at first thought that this form was only a small variety of the great Gordius fraffHis of

Dalyell (the previous species), and future investigators may establish a closer relation between

them than I have been able to make out. I did not feel justified, however, in uniting them, on

account of the remarkable difi"erence in the structure of the proboscis, which in M.fusca has the

anatomy characteristic of Linens, while the double isolated longitudinal bands at one of the poles

in transverse sections of the organ in C an(juhdus exhibit quite a new feature.

No author, so far as I am aware, has mentioned the caudal process in the last species, but

this is a point which may have been easily overlooked.

"WHiethcr the young animal shown in Plate VI, fig. 4, is an early condition of this or an

allied species I am unable to decide. It was one of the novelties found by its artist during one

of her trips to St. Andrews in the spring of 18G6.

2. MiCRURA FASCIOLATA, Elircnherg. Plate VI, fig. 2.

Specific character.—Eyes marginal, placed towards the anterior part of the snout. Body

various shades of brown, generally barred with white belts.
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Synonyms.

1788. Planariaflaru, O. F. Muller. Zool. Danic, ii, p. 38, tab. G8, f. 18—20.

). ,, „ Gmelin. Linnaeus Syst. Nat., torn, i, pars vi, p. 3093.

1808. „ lineata, Montagu, MS. tab. 50, f. 5.

1831. Micrura fasciolata, Ehrenberg. Symh. Phys., Phyt. Turb., No. 15, tab. 4, f. t, a—i.
1827. Planuriajilaria, Bosc. Hist. Nat. des Vers., i, p. 2G1.

1844. Nemertes pusilla, ffirsted. Entw. Plattw., p. 90.

« ., fasciolata, Ibid. Op. cit., p. 91.

» „ pusilla, Ibid. Kroycr's Nat. Tids., iv, i, p. 578 (partim).

« ,1 J, Ibid. Dc Region. Marin., p. 80.

1847. Pylidium gyram (young form), Muller. Archiv fiir Anat., p, 159, taf. 7, f. 1— t.

1850. Micrura fuscioldl 11, Dicsing. Syst. Helm., vol. i, p. 261.

„ Nemertes pusilla, Ihkl. Op. cit., p. 271 (partim).

1851. Pylidium t/yrans, Busch. Bcobachtungen Uber Anat., &c., p. 107, taf. 10, f. 1—8.

„ Alardus caudatus, Ibid. Op. cit., p. Ill, taf 11, f. 8.

1853. Gordius frayilis spinifer, Dalyell. Pow. Creat., vol. ii, p. 79, pi. 11, f. 5 (var.).

„ „ fasciatus spinifer, Ihid. Op. cit., p. 80, pi. 11, f. — 15.

„ Alardus caudatus, Muller. Abhandl. Berl. Akad. (1852), p. 59.

1854. Pylidium gyrans, Gegenbauer. Zcitsch. fiir wiss. Zool., v, p. 345.

» „ „ Miillcr. jVichiv, p. 75, taf 4, f. 2—8.

„ Alardus caudatus. Ibid. Op. cit.

1858. Pylidium gyrans, Krohn. Miiller's Archiv, p. 289.

„ Alardus caudatus. Ibid. Op. cit.

„ Mcrura^/arw, Muller. Archiv, p. 330 (note).

1861. Pylidium gyrans, Claparede. Rccher. Anat. sur les Anncl., Turb., &c., p. 54, pi. 5, f 3 and 4 (?)

1862. Micrura fasciolata, Diesiug. Revis. dcr Turbell., pp.258—260.

„ „ flaris. Ibid. Op. cit., p. 260.

„ Meckelia cwca, Ibid. Op. cit., p. 286.

„ Nemertes pusilla, Ibid. Op. cit., p. 298.

1863. Micrura fasciolata, Diesing. Nachtriige z. Revis. der Turbell., p. 7.

1865. Stylus fragilis, Johnston. Catalogue Brit. Mus., pp. 24 and 293.

„ „ fasciatus, Ibid. Op. cit., pp. 24 and 293.

1869. Micrura fasciolata, Mcintosh. Trans. Roy. Soc. Edinb., vol. x.\v, pt. ii, p. 374.

Habitat.—In fissures of the rocks near low water, in the coralline region, and oyster-beds.

Ranges from the Shetland Islands to tlie Adriatic.

Body.—Four to six inches in length, and about a line in breadth, flattened on the ventral

surface, about as much tapered anteriorly as posteriorly, and with a slender styliform process

attached to the tail.

Colour.—Fine reddish brown of various shades, banded across with white belts at somewhat

regular intervals, and with the tip and sides of the snout pale. The styliform process is pale and

translucent. Ventral surface paler than the dorsal, but also inclining to reddish brown, and

marked by distinct lines or furrows, which are continuous with the white dorsal bands. The first

white dorsal belt usually occurs a little behind the termination of the cephalic fissures, but occa-

sionally the presence of some dark red pigment near the tip of the snout cuts a stripe off the pale

portion. The white bars are sometimes lozenge-shaped, from a dilatation in the middle. Some

specimens from the coralline ground off St. Andrews are of a very pale brown or fawn colour on

the dorsum, darkest in front, without white stripes, the only mai'kings being the transverse
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wrinkles of the body. The pale portion iit the tip of the snout, and especially its margins, are

increased in breadth ; the latter, indeed, being continuous with a pale lateral border (not due to

the cilia) throughout the entire length of the animal. The under surface in such examples is of a

dull whitish hue, with the exception of the reddish ganglionic region. A dull olive variety of

large size (six to ten inches) also occurs in the recesses of the tangle-roots in the Shetland

Islands. Some of the examples with white bands have also a whitish ventral surface ; and occa-

sionally the bands, even when present, are very inconspicuous.

Head.—Somewhat spathulatc, flattened, tapered towards the front, which is rounded and

furnished with a central papilla, wider than the rest of the body. There is a deep lateral fissure

on each side, with a reddish coloration posteriorly. Just within the pale margin of the snout are

numerous eyes, those in front being best seen from the dorsum, especially in pale specimens, and

also from the cephalic fissures. They form a single converging row on each side, to the number

of eight or twelve. Young specimens are furnished with two conspicuous eyes only. The mouth

occupies the usual position behind the ganglia.

This is one of the most beautiful Nemerteans, from the striking contrast in its colours

and the soft and velvety aspect of its skin. It is evidently a dweller in crevices, and has a

great teiulency to hide under debris or other shelter in glass vessels ; and if this protection be

denied it, the animal frequently coils itself in a mass, either with or without enveloping mucus.

Some are hardy in confinement and live for years, others are irritable and fragile, breaking

themselves on the slightest interference into many fragments, the separation almost always occur-

ring at the white belts. This rupture often takes place before they are removed from the

collecting-bottle, especially if they do not have it all to themselves. Fragments of the posterior

end of the body turn slowly in the vessel, and live a long time. Of the two well-marked

varieties, viz., the banded and the uniformly tinted, the latter are the less fragile, and their bodies

are more flattened. The styliform process at the tail can be elongated to an extreme degree.

The skin presents an acid reaction.

The spermatozoa are fully developed in the beginning of November, causing pale trans-

verse bars at the sides of the males. The same elements are fairly matured in Zetlandic examples

in August.

It is doubtful whether the Fasciola cauduta of 0. F. Midler has any connection with this

species, especially as it was found by 0. Fabricius gregariously associated amongst litoral fuci on

the shores of Greenland. The same author's Fasciola flnccida has closer resemblances both in

description and figure ; though, as regards the transverse white lines, it is to be remembered that

he gives the same account of F. viridis. His figure and the remark concerning the fragility of the

species show a close affinity. The Planaria fJaris of this author, again, may be regarded as

a young specimen, though he represents the tail too elongated. lie found it on Madrepora

proUfera. ]\Iontagu observes that the colour of his specimens {Planaria lineafa, Mont. MS.) was

" rufous brown, with about ten white lines across the back. Beneath pale, without the lines." The

Planaria rvfa of the same naturalist (MS., p. 232) is either a uniforndy tinted example of this

species, or a variety of Linens gesseremis. It was found on a large oyster. Ehrenberg gave a

good description and figure of the animal from specimens found in the Adriatic. He mentions

the presence of five eyes on each side, and that the ovarian aperture (mouth) lies under the second

dorsal white bar. He also alludes to the copious exudation of mucus with which it forms a

sheath. I have followed J. Miiller in including the young form, Pi/lidium gyrans, under this
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species. Dalyell observed that his specimens {Gordius fasciatus spini/er) had a tendency to rup-

ture at tlie white belts. Moreover, his examples reproduced bodies to the anterior regions, but no

heads on the posterior fragments, though he did not doubt that regeneration would ensue in every

case under more favourable circumstances. His G.frnijiUH Hjnni/er is probal)ly a specimen of this

species uniformly tinted, and its subsequent fracture into many pieces is corroborative of this view.

I am in doubt, however, whether his G. viridis spinifer (op. cit., p. 78, Pi. XI, f. 1) is a distinct

form or only a variety of tliis or the succeeding species.

The Mech'Ua anmdata of Grubc, and the J/. Kneriioi Diesing, are closely allied to the fore-

going. The absence of the caudal process in the former may have been accidental, while, as

regards the latter, Prof. Grube may be wrong in supposing such only a reproduced tail.

3. MiCRURA PURPUREA, Dalyell. Plate VII, fig. 3.

Specific character.—Eyeless. A bright yellow patch at the tip of the snout. Body of a

uniform rich dark brown colour.

Synonyms.

1853. Gordius purpureus spinifer, DalycU. Pow. Creat., vol. ii, p. 78, pi. 11, f. 2—t.

1858. Micrura purpurea, J. Miiller. Archiv, p. 300.

1862. „ „ Diesing. Revis. der Turbell., p. 2G0.

1865. Stylus purpureus, Johnston. Catalogue Brit. Miis., pp. 2i and 293.

1868. „ „ Mcintosh. Ann. Nat. Hist., 4th ser., vol. ii, p. 293.

1869. Micrura purpurea, Ibid. Trans. Roy. Soc. Edinb., vol. xiv, pt. ii, p. 374, &c.

Habitat.—In fissures of rocks near low water, and between the valves of empty shells, or

other crevices of the debris from the coralline ground on the east coast of Scotland. It seems to

be generally diffused, and occurs of large size off the Shetland Islands.

Body.—Five to eight inches in length, flattened, slightly narrowed behind the head, and

gradually tapered towards the rather blunt tail, from which the styliform process arises.

Colour.—Rich dark brown with a purplish lustre on the dorsum. The tip of the snout is pale,

and immediately behind is a well-defined crescentic granular yellow patch. The convexity of the

latter is directed forward. In some specimens the anterior margin of the patch only is yellow,

while the rest is yellowish white or pure white. There is a slight reddish hue at the ganglionic

region. The styliform process is pale brown. The ventral surface is very slightly paler than the

dorsal, and from the transluceucy of the snout the yellow pigment-patch on the upper surface

shines through.

Head.—With a truncate anterior margin which is also broad, so that it has a peculiar spade-

shaped appearance, slightly wider than the succeeding portion of the body, and with three papillae

in front, a central and two lateral, the latter being small and inconspicuous. The lateral

fissures are deep and well marked, the bottom tinted red posteriorly, and having anteriorly

some yellowish grains continued from the pigment-patch of the snout. There is no trace of

eye-specks.

Micrura j)itrpurea appears for the most part to be a deep-water species. In regard to
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colouring it is one of the most striking of tlic group, the bright yellow patch in front and the

ever-varying purplish lustre of the cilia ou the deep brown body forming manifold contrasts,

at once pleasing and novel. It is active and voracious, and it is dangerous to leave two in the

same vessel, especially if there is disparity in size, as the stronger devours the weaker. Like

many of its allies, grave injuries are borne with impunity; thus a specimen which hud been so

severely wounded in Jaiuiary that it divided itself behind the head, reproduced early in May a

small but complete body, furnished with the usual caudal styliform process, and this without a

single renewal of the sea-water in the vessel. The head had diiuinislied much in b\ilk, but was

still the widest part of the animal. The body measured an inch and a half after nine months'

growth. The introduction of a fresh and hungry specimen from the coralline region proved fatal

to this example. The posterior end of the ruptured worm also lived many months, turning

slowly round on tlie bottom of the vessel, and showing a pointed process above the aperture of the

digestive chamber in front, while the ova in its interior had arrived almost at complete development

in April.

Sir J. Dalyell procured the first specimen of this species from Shetland, and so introduced it

to science and our fauna. He also figures an example with reproduced (pale) anterior and posterior

extremities. Few authors seem to have observed this form, the above, indeed, being the only

published notice I have been able to identify. This is the more remarkable, as it has frequently

been sent from St. Andrews in the debris of the fishing boats on their return from deep

water.

4. MiCRURA AURANTIACA, Grubc. Plate VII, fig. 4.

Specifc character.—Eyeless. A white patch at the tip of the snout. Body rounded, and of

a fine brick-red hue.

Synonym.

1855. Meckelia aurantiaca, Grube. Archiv fiir Naturges., p. 148, pi. 7, f. 1.

Habitat.—Under stones in tide-pools to the north of Rat Island, Herm.

Bodi/.—Three or four inches long, rather rounded on the dorsum and flattened inferiorly. A

small caudal process or filament, as indicated in the figure, was noticed during delineation, but

this was not present when I examined it subsequently.

Colour.—Dorsum fine brick-red, with a roseate lustre here and there from the cilia, and

having a white patch a little behind the anterior border of the snout. The reddish pigment in

front of the white spot is somewhat deeper in tint than the rest of the body. The under surface

is pinkish-white.

Head.—Scarcely wider than the succeeding portion of the body, somewhat flattened, slightly

narrowed towards the front, and with rather shallow lateral fissures, the upper lip of the latter

projecting over the lower. No eye-specks are visible. The mouth forms an indistinct slit in the

usual position.

In minute anatomy this species strictly agrees with the Lineida\ The cells of the cutis are

very distinctly marked, and the subjacent pigmentary region has a fine reddish hue on the dorsum.

26
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The layer of longitudinal fibres underneath the latter is powerful. The proboscis is white, and

furnished with small glands, somewhat like those in L. gesserensis.

Several specimens were brought alive to Scotland, but from their fragility they were in an

imperfect state. After surviving a fortnight they deposited eggs, and diud al)out the middle

of September. It was interesting to observe the change of colour which ensued in certain

fragments after rupture ; inferiorly they were dull brownish-red, with the pinkish-brown ova

projecting in masses, but by-and-by the latter were extruded, and the ruptured ends and the

inferior surface resumed the nsual whitish hue of the walls of the digestive chamber. On the

whole they were inert animals, generally fashioning tubes on the side of the vessel and remaining

therein.

1 have incorporated the British form with Prof. Grube's species from Villafranca. His

description is as follows:
—

" Body rounded, not changeable, 1—15 inch long, contracting into

7"5 lines long, and then ringed and wrinkled, 05 of a line broad. Orange-red, or sometimes

brick-red, sitics and under surface white ; head white, only at the tip of the snout there is a violet

spot, and then a broad white belt. The body tapers towards the posterior end, and terminates in

a much thinner process, j)robably a short reproduced tail. The head is not pointed : lateral

fissures and eyes not noticed." He had overlooked the lateral fissures, which are shallow. The

description of the " growing tail" quite corroborates the correctness of my sister's drawing, for

the styles had fallen off when I examined the specimens. Grube's figure shows a broader

white belt anteriorly than I observed in the British forms, but such may have been due either to

variation or want of scientific accuracy in his artist.

Ge7iu8 IX.

—

Meckeli.\,' Leuckart, 1S27. (Char, emend.)

For the curious form described in the following paragraphs I have thought it better to

approjiriate the title of a genus estaljlished in 1S27 by Leuckart in his 'Breves Animalium,'

and set at liberty by the undisputed claim of priority. The name, it is true, was given to a form

difi'ering in some respects from the following ; but the literature of the subject is already so

burdened with generic names which have been fashioned on insufficient and unreliable data, that

it is almost a duty to resent any addition thereto if it can be avoided. Priority, also, gives the

present title a certain claim on our consideration.

Generic character.—Structure of the rounded body-wall as in Lineus. Cephalic

fissures absent. Proboscis furnished with only three coats, external spiral, longitudinal, and

glandular.

MeCKELIA ASULCATA, n. S.

Speci^c character.—Eyeless. Body thick and round. Of a uniform pinkish hue.

Habitat.— St. Magnus Bay and adjoining seas, Shetland ; and between tide-marks,

Herm.

^ Named in honour of Prof. Meckel. The same name was in 1830 given by Robinean-Desvoidy

('Essai sur les Myodaires') to a genus of Diptera.
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This s|)ccics cnn be only imperfectly described at present, as its distinction was not

recognized on the sole occasion on wliicli it was seen alive. The specimen found at Ilerin was

of a rose-pink colour in front, pale posteriorly. There arc no lateral fissures on the head. The

moutli lies on the ventral surface some distance behind the tip of the snout, and in the preserved

specimens forms a small puncture or dimple. The worm appears to attain the length of four or

five inches.

Numerous specimens of an elongated example of the Anopla without lateral fissures occur

in a collection brought by the Rev. L. Guilding from tiie West Indies, and now in the British

IMuseum. All have a peculiarly corrugated and thickened anterior end, and a small round mouth

like a puncture. Some measure about fifteen inches long.

Family III.

—

Carinellid.e.

Genus X.

—

Carinella, Johnston, 1S33.

Before the time of Dr. Johnston the fypical animal of this genus, the Gordius annulafus of

Montagu, had not been sufficiently distinguished from its congeners ; and though he named the

species in ignorance of the prior observations of Montagu, yet his generic title is more appro-

priate than that of Meckeha, in favour of which the original name was suppressed. The latter

term was given to one of the Lineidse, while the type here is totally different. Carinella, as its

originator says, labours under the disadvantage of being a name which the scholar may " in vain

puzzle himself" to find out "from what, and whence, it is derived." At first sight it seems to

be a diminutive of carina, a keel.

Generic character.—Body elongated, tapering from the front backwards. Snout wider than

the rest of the body, bluntly rounded anteriorly. Mouth sometimes small.

1. Carinella annulata, Montagu, 1804. Plate VII, fig. 5 ; and Plate VIII.

Specific character.—Eyeless, with a white patch on the snout. Body rounded, of a rich red

colour, striped longitudinally and banded across at somewhat regular inte^^•als by white belts.

Occasionally pinkish throughout.

Synonyms.

ISO-l. Gordius annulatus, Montagu. Linn. Trans., vol. vii, p. 74.

1807. „ „ Turton. Brit. Fauna, p. 130.

1808. Lineits annulatus, ^loutagu. MS., p. 273, tab. 9, fig. a.

1812. Gordius annulatus, Pennant. Brit. Zool., vol. iv, p. 73.

1833. Carinella trilineata, Johnston. Loudou's ^lag. Nat. Hist., vol. vi, p. 232, woodcut, f. 24, a. b.

1841. „ „ W. Thompson. Ann. Nat. Hist., vol. vii, p. 482.

„ Gordius annulatus, Ibid. Op. cit., p. 482.

„ Polia crucigera, Delia Chiaje. Descriz. e Notom. anira. invert., &c., torn, v, p. 40, tab. 174, f. 15

—

18, and tab. 17G, f. 17.
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1846. Meckelia trilineala, Johnston. Ann. Nat. Hist., vol. xvi, p. 435.

„ Valencinia ornata, De Quatrefages. Ann. des sc. nat., 3"" ser., Zool., torn, vi, p. 187, tab. 10,

f. 4 and 5.

1849. „ „ Ibid. Voyage eu Sicilie, vol. ii, p. 99, pi. 10, f. 1—3.

1850. „ annulala, Diesing. Systcma Ileliii., vol. i, p. 244.

„ „ ornata. Ibid. Op. cit., p. 244.

1853. Gordius anguis, DalycU. Pow. Great., vol. ii, p. 85, pi. 10, f. 7— 10, and pi. 13.

1854. Valencinia ornata, Miiller. Arcliiv, p. 83.

1859. „ „ Leuckart. Archiv fiir Naturges., ii, p. 187.

18G1. „ „ Grube. Ausflug nach Triest u. dcin Quarnero, pp. 35 and 129.

1862. „ „ Diesing. Revis. der Turbell., p. 252.

„ „ anniilata, Ibid. Op. cit., p. 253.

1863. Valencinia ornata, Diesing. Nachtriige z. Revis. der Turbell., p. 0.

1864. „ „ Grube. Die Insel Lussin u. ihre Meeresfauna, p. 91.

1865. Meckelia annulata, Johnston. Catalogue Brit. Mus., pp. 27 and 296-8, with woodcut, as

in 1833.

1866. „ „ Lankestcr. Ann. Nat. Hist., 3rd ser., vol. xvii, p. 389.

18G7. „ „ Parfitt. Catal. Annel. Devon, p. 8.

1868. „ „ Mcintosh. Rept. Brit. Assoc, 1868, p. 340.

1869. „ „ Ibid. Traus. Roy. Soc. Ediub., vol. xxv, pt. ii, p. 372 et seq.

Habitat.—Under stones near low water, in obscure fissures of rocks, and also dredged in

somewhat deep water. Often cast on shore amongst debris from the laminarian region. Gene-

rally diffused round the British coasts and the shores of France. In laminarian and coralline

regions it prefers tangle-roots, the inner surface of bivalve shells, or the tubes of Terebellce,

SerpiilcB, and other annelids.

Bodi/.—Seven to thirty inches long, and about a line in breadth, somewhat narrowed

behind the cephalic furrows, and gradually tapering to the tail. Dorsal surface rounded, ventral

flattened.

Colour.—Various shades of brick-red, brownish-red or vandyke-brown (garnet-red, Montagu),

and with a very regular arrangement of white stripes. The snout usually has a patch of white,

with a crescentic margin anteriorly and posteriorly, so as to be narrowed in the middle, with a

coloured portion in front. From the former a white central line proceeds backwards on the

dorsum to the tip of the tail. A short distance behind the ciliated furrows of the head a circular

white belt environs the body, and from each side of this ring a white stripe passes along

the lateral aspect to the tip of the tail. At certain intervals, only two of which in front are

distant, the body is encircled by white rings, which give a somewhat regularly segmented

appearance to the elongated worm. Posteriorly, indeed, they are often equidistant, and in many

there is a pale intermediate ring, sometimes fjiintly indicated by whitish pigment on the dorsimi.

Every alternate white ring in most of the specimens is double ; that is, divided by a slight furrow.

Col. Montagu mentions 220 as the number of white rings after the third, and Sir J. Dalyell

counted 200 belts in a specimen eighteen inches long. There are likewise in many a series of

white specks above the lateral white lines, generally commencing at the fourth or fifth space behind

the cephalic furrows, though occasionally some occur on the third. These indicate for the most

part the points at which the products of the generative organs escape. The under surface is
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paler tlinii tlic upper. 'I'lie ventral nspect of tiic snout has a white patch continuous

with, hut narrower than, that on tlic ilor.suni. The only otlier markings on this surface are

caused by certain pale lines and the circular white belts ; but in a characteristic variety a

median white stripe passes along tlie entire belly from tip to tip. The sj)ace behind the first

white circle is usually paler than the rest. In a very large dark specimen, sent from Montrose

by Dr. Ilowden, the white stripes anteriorly had a beautiful rose-pink shade. Pale red examples

from fissures of rocks, when placed in glass vessels, gradually become brownish-red or (piite

brown by exposure to light.

Head.—Horseshoe shaped, wiilcr than tlic rest of the body, not niueli flattened, and with-

out eye-specks. Posteriorly it is gradually narrowed to the cephalic furrows, where a slight

shoulder occurs. There is a curved streak in the bend of each ciliated furrow on the dorsum,

perhaps in connection with the cephalic sac. These furrows are continued straight inwards on

the ventral surface, so as to meet just at the anterior part of the mouth. The latter forms a longi-

tudinal slit somewhat less distinct than in Linens.

A well-marked southern variety occurs in the island of Ilcrm. The head is peculiarly

flattened, larger in proportion than in the common form, and pale at the tip. At first sight the

body appears to be dull orange throughout, but minute inspection shows a pale lateral line on

each siile, with a series of minute pale spots above it, and traces of faint transverse bars on

the dorsum.

This species, one of the most handsome and graceful of the whole order, lives a long

period in confinement, constructing on the bottom and sides of the vessel numerous hyaline

transparent tubes, in which it lies either doubled or coiled in various ways. The tube or case

has a fine silky lustre or iridescence, appearing under a high power as an almost structureless

membrane with a few minute adherent granules, and irregularly streaked with fine lines, from

microscopic folds of the very thin tissue. The animal progresses somewhat slowly ; and though

devoid of eyes, it needs but a touch to become aware of the proximity and apparently the nature

of any object, so that, for instance, it at once enters head foremost or backs into a tube. Small

fragments of the body survive a long time, and move slowly about. In these the anterior

end is somewhat pointed. Probably they develop into perfect animals under favourable

circumstances.

The skin gives a marked acid reaction.

This is another addition to om- marine fauna for which we are indebted to the industry and

enthusiasm of Col. Montagu. He distinguished the common form and that with the ventral

median white line, as well as noticed the white specks at the sides and the broader nature of

some of the circular white belts. In the Vciriety with the ventral longitudinal line he states that

" the first annulation of white is very close to the anterior end, the second is distant about an

inch, and the rest (about 220) are nearly equidistant." The drawing accompanying the manuscript

by some accident shows dark instead of white lines on the dorsum. Four succeeding authors of

note, viz. Dr. Johnston, Sig. Delle Chiaje, M. de Quatrefages, and Sir J. Dalycll, each described

the same animal as a new species. M. de Quatrefages based the distinction of his Valeiicinia

ornata from Col. Montagu's form on the fact that the latter did not note the remarkable enlarge-

ment of the head, and because his specimens came from the laminarian region, Montagu's from

the coralline. Such data, of course, are unsatisfactory. Moreover, since we observe that a

species so prominently barred as Micrura fwiciolala occasionally presents none of these charac-



206 CARINELLA LINEARIS.

tcristic markings, and that the variety of Carinella annulata from Ilerm showed few traces of

stripes, we naay be forgiven if we harbour some doubts as to the specific distinction of De Quatre-

fages' two species ornata and uplendida. It is possible that Tubulanus elegana and T. polymorphus

of Rcnicr, Delle Chiajc, and others, may also have some connection with this species. Sir

J. Dalycll compares C. annulata to a regular snake in miniature, of delicate form and proportions,

and decked in lively colours. He obsen'es that the mouth is at the very extremity, and opens

by a wide horizontal gape, as if the creature had an upper and an under jaw, statements due to

some erroneous recollections. He notices that a large number of reddish-brown ova were

discharged from a specimen in June. M. de Quatrefages, again, mentions that specimens

of his Valencinia sjjlendida from Brehat were loaded with ova in September and October.

2. Cakinella linearis, Montagu, MS.

Specific character.—Eyeless. Head spathulate, somewhat poiuted in front. Milk-white.

Synonym.

1808. Linens linearis. Montagu, MS., pp. 274-5.

Habitat.—South coast of England, and Lochmaddy in the Hebrides, amongst sand at

low water.

Body.—Five to six inches long, less than a line in breadth, flattened, slightly tapered

towards the front, diminishing more decidedly posteriorly.

Colour.—Pure milk-white, with translucent margins towards the tail.

Fig. 13. Fig. U.

Anterior extremity of Carinella Unearit. Carinella lineari* with the anterior end somewhat contracted.

Head.—Spathulate, assuming various aspects, sometimes pointed (woodcut, fig. 13), at
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otlicrs blunt and rounded (woodcut, fig. It). The snout has an opaquc-whitc central streak.

No pignicnt-specks are present.

The species was procured whilst digging for Priapidus caudatm and Annelids at

Lochmaddy. Its hal)its and motions arc hkc those of other species. As usual with white

forms, immersion in spirit gives a yellowish hue. On transverse section its anatomy is

t'oinul to agree with tiic foregoing, and especially with the variety from Malta having the bifid

proboscis, for the inner (longitudinal) muscular coat of the body-wall shows a marked tendency

to separation in the middle line of the dorsum.

I was inclined to consider this species a doiditful variety of Carinella annidata until I

saw the manuscript of the accomplished Montagu containing the description of " Lineup

linearis." He says—" L. linearis, with a cream-coloured body. Long, slender, considerably

extensible and tenacious ; the anterior end largest, sometimes clavatcd and flattened, at other

times pointed ; frequently that part is observed to be alternately inflated and contracted, while

the rest of the body is quiescent. Length 5 or 6 inches when extended, but usually contracted

to 3 or 4. This species inhabits the sandy shore at Dawlish, about five or six inches beneath

the surface at low water. Like the marinus, its motion consists of contortion and variation in

size of diffc-rcnt parts of the body at the same time. A tenacious slime exudes from its body,

w'hich, collecting sand, readily forms a covering like a Sabella."

The Valeneinia longirosiris of M. de Quatrefages has certain affinities with this form,

although the snout, as shown in his figures, is much more pointed. It is to be remembered also

that he found his species in a similar region and medium (sand and mud) at the iles Chamey.

The Linens ulbus in the British Museum is one of the Lineidce from Cornwall.

The shape of the head of this animal, the absence of eyes, its habit of residing amongst sand,

and other points, make it clear that there are grounds for specific distinction.

Genus XI.

—

Valencinia, De Quatrefages. (Char, emend.)

This genus was instituted by M. de Quatrefages for the typical and other forms of the

previous genus, but lapses in virtue of the priority of other names. Since the term was applied

to an allied form, it may not inappropriately be used for the description of the present

species. The genus Polia, perhaps, has prior claims, but it is already employed by the

entomologists.

Generic character.—Structure of the proboscis as in Carinella. The nerves lie in the

longitudinal muscular coat. The snout is shaped as in Lineus lacteus, and furnished with a row

of eyes on each side. The mouth forms a distinct fissure a considerable distance behind

the ganglia.

Valencinia lineformis, n. s.

Specifc character.—Roseate in front, yellowish-white posteriorly.

lluhHat.—Amongst shell-gravel and the fine ])urplish ramose form of Corallina ofJicinaHs in

five fathoms, Bressay Sound, between the Point of Scotland and the Green Head.
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Body.—Six to eight inches or more in length, and about a line in breadth, generally

resembling that of Linem lacteus, except in the greater tendency to encircling furrows.

Colour.—Richly roseate in front, the rest of the body being pale pinkish-yellow or

yellowish-white.

Head.—Spatluilatc, as in the above-mentioned species, the lateral fissures, of course, being

absent. The eyes arc also fewer in number and smaller, but similarly arranged. The

mouth is large and situated far backwards, the position and size being equally interesting in

this group.

So like was this species to Lineus lactem (Plate V, fig. 3), that most examples were

consigned to spirit before a more critical examination discovered the essential differences. Those

specimens, even, which were destined for transmission southward proved so delicate as to break

into short fragments in a day or two. The structure of the body-wall and the proboscis at once

distinguishes it from the Lineida, while the fact that the nerves in the longitudinal muscular coat

do not quite reach its outer border separates it from its ally Carinella linearis.

Family IV.

—

Cephalothricid.e.

Genui XII.

—

Cephalothrix,' (Ersted, 1844.

This genus was established by A. S. QErsted in his ' Entwurf Plattwiirmer' for the reception of

animals identical with the Planaria linearis of Jens Rathke. The typical form was distinguished

by several names, and a variety included also under the genus Astemma of the same author,

for I consider the distinctions as to the presence or absence of eye-specks and the vague remarks

about respiratory fissures of little consequence.

Generic character.—Head cylindrical, slightly tapered in front ; eyeless, or with a few

obscure pigment-specks. Cephalic fissures and sacs absent. Mouth situated a considerable

distance behind the snout.

Cephalothrix linearis, Jens Rathke. Plate IV, figs. 4 and 5.

Specijc character.—Body extremely attenuated, pale yellowish or skin-colour ; often with

reddish grains towards the tip of the snout.

SyNONTMS.

1799. Planaria linearis, Jens Katlike. Skrivter af Naturhist. Selsk., v, p. 84, tab. 3, f. 11.

1829. „ fiUformis, Johnston. Zool. Jour., vol. iv, p. 56.

183". Nemeries (Borlasia) rufifrons, Johnston. Mag. Zool. and Bot., vol. i, p. 538, pi. 18, f. 4 and 5.

1844. Cephalothrix biocitlata, (Ersted. Entw. Plattw., p. 81, woodcut 12.

„ „ caca, Ibid. Op. cit., p. 81, tab. 3, f. 39.

„ „ linearis, Ibid. Op. cit., p. 82 (note under C. cceca) .

^ KcipaXri, the head, and S-pi^ a hair. There is a genus of Lamellicorn beetles (established by Hope

in 1837) called Cephalotrichia.
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181-1. A.itemma rufifroiiA, (Erstcd. Op. cit., p. H2, woodcut 13 (?)

Ci'phalothrix bioculata, Ibid. Kroycr's Nat. Tids., iv, p. 573.

„ C(eca, Ibid. Op. cit., p. 57 t.

Planaria linearis, Ibid. Op. cit., p. 573.

Astemma nijifrons, Ibid. Op. rit., p. 574.

,, loiif/um, Ibid. Op. cit., p. 571'.

» rufifrons, Ibid. De Region. Marin., p. 79.

Ce-phalothrix bioculata, Ibid. Op. cit., p. 79.

184G. Borlasia? filiformis, .rohnstoii. .Viiii. Nat. Hist., vol. xvi, p. 13 t, pi. 15, f. 1, a, h.

1850. ,,
riijij'ron.i, Diesing. Syst. Helm., vol. i, p. 2tl.

„ longa. Ibid. Op. cit., p. 241.

„ ccplialnthrt.r, Ibid. Op. cit., p. 211.

)) Jiliforinis, Ibid. Op. cit., p. 212.

„ linearis, Diesing. Syst. Helm., vol. i, p. 242.

Ccphttlnthri.r OCmtvt/ii, Ibid. Op. cit., p. 2^10.

1853. Gordius gracilis, Dalycll. Pow. Great., vol. ii, p. 74, pi. 9, f. 8— 1 1.

1859. „ „ Leuokart. Archiv f. Naturges., ii, p. 187.

18G1. Cephalothrix lineata, Claparede. Recher. .\nat. sur Ics Ann., Turb., &c., p. 82.

1862. Burlasia lont/a, D'Ksing. Rcvis. dor Turbell., p. 249.

„ „ rufifrons, Ibid. Op. cit., p. 249.

„ „ cephalothrix. Ibid. Op. cit., p. 250.

„ „ filiformis, Ibid. Op. cit., p. 250.

„ „ linearis. Ibid. Op. cit., p. 250.

„ Cephalothrix Q^rstedii, Ibid. Op. cit., p. 254.

„ Meckelia cteca, Ibid. Op. cit., p. 28G.

„ Cephalothruv ocellata, Kcferstcin. Zeitsch. f. wiss. Zool., Bd. xii, p. 63, taf. 6, f. 11— IG.

„ „ longissima. Ibid. Op. cit., p. 65, taf. 6, f. 6—10.

1863. Borlasia linearis, Diesing. Nachtriige zur Revis. der Turbell., p. 5.

„ „ .? longissima. Ibid. Op. cit., p. 6.

„ Ommatoplea ocellata, Ibid. Op. cit., p. 7.

„ Gordius gracilis, Ihid. Op. cit., p. 15.

18G5. Astemma rufifrons, Johnston. Catalogue Brit. ^lus., pp. 19 and 288.

„ „ filiformis. Ibid. Op. cit., p. 19.

1866. „ rufifrons, Lankester. Ann. Nat. Hist., 3rd ser., vol. svii, p. 388.

„ „ filiformis. Ibid. Op. eit., p. 388.

„ Cephalothrix Uneatus, Ibid. Op. cit., p. 388 (?)

1867. Astemma rufifrons, Parfitt. Catalogne Nat. Hist. Devon., Annelids, p. 5.

„ Cephalothrix filiformis, Mcintosh. Rept. Brit. Assoc., 1867, Trans. Sect., p. 92.

1868. „ „ Ibid. Ann. Nat. Hist., 4th ser., vol. ii, p. 293.

1869. „ „ Ibid. Trans. Roy. Soc. Edinb., vol. xxv, pt. ii, p. 376 et seq.

Habitat.—Under miuldy stones l)etwcen tide-marks, often in great numbers, and on

oysters and other shells and ascidians in the laminarian region. Ranges from Shetland to

the Channel Islands.

Body.—About three or four inrhcs long, flattened, tapering towards the snout, and much

more towards the tail ; most variable in appearance, now stretched to a mere thread, and again

shortened to a worm of some volume, or thrown into alternate dilatations and contractions. It

is marked along the centre by the pale streak of the proboscidian sheath.

27
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Colour.—Variable. Sometimes the animal is of a pale cream-colour throughout, with no

special pigmentary accumulation. A patch of yellowish pigment occurs in other cases on the

snout, and the cL'sophageul region is yellowish ; or the yellowish, orange or reddish pigment is

increased towards the tip of the snout, and the a'sophageal region is reddish-orange. The suc-

ceeding part is also faintly tinged in those most deeply coloured, the rest of the animal being of

the usual dull whitish or skin colour, and more opaque than the former. In a female specimen

laden with ova, sent from the St. Andrews rocks in April, the entire digestive cavity was of a

fine dark green hue (Plate IV, fig. 5), a condition probably due to the absorption of colouring

matter from the food, as specimens kej)t in vessels beside the ova of Phi/Uodoce maculala, Johnst.,

become similarly tinged towards the posterior part of the digestive tract.

Head.—Rounded, slightly tapered to a blunt point, not distinguished from the rest of the

body; without eye-specks, and devoid of furrows or fissures. The mouth forms a conspicuous

slit a little behind the commencement of the a-sophugus, and the pouting lips would seem

to be occasionally used as a kind of sucker, since a jerk occurs on raising the body from

this point.

C. linearis is easily kept in confinement, moving about actively, or reclining at ease along

the vessel as a slender thread. It is fond of associating with fellows of the same or a similar

species, forming a tangled bunch or grouped as a radiating series of living tilauients. In

progression the mobile snout is used as an exploratory organ, being thrust hither and thither with

ceaseless energy under a glass cover, and pushing aside its own yielding body in an}'

direction. Tlift latter is also frerpiently drawn through a loop of mucus like a thread of coherent

yet fluid substance, which becomes thickened or attenuated by each successive contractile wave;

and it is sometimes bent in a peculiar manner from twi!>ts round loops of mucus or the bodies

of others. The skin is strongly acid to test-paper.

The ova and spermatozoa are ripe from .lanuary to June.

I have taken the Phnuiria linearis of Jens llathke to be the present species. It was noticed

by Col. Montagu and afterwards by Dr. Johnston in Britain. The Linem spiralis of the

former (MS.) is probably a variety to which the description exactly applies, with the exception of

the " red spiral intestine." The proboscis may occasionally be tinted. The presence of pigment-

or eye-specks docs not seem to be of sufficient weight to separate CErsted's C. bioctilata and

C. cceca, if, indeed, the former is to be included in this genus at all. The Astemma ruffrons

of the same author is only a variety of the present species with a greater development of

pigment in the snout. The woodcut (op. cit., fig. 13), however, very much resembles a com-

pressed anterior region of Linens bilineatiis viewed as a transparent object. It is somewhat

doubtful if his Astemma Ionium (' Kroyer's Naturhist. Tidskrift') is a Cephalothrix, though he

places it next A. ruffrons. Sir J. Dalyell was the first to notice the development of this species,

which he saw producing a rope of spawn in June. He correctly describes the young as having

two eyes. The Folia flum of De Quatrefages has much resemblance to C. linearis; indeed, his

remarks can only apply to this form or to Xemertes carcinophila, and the probability is in favour

of the former, tlioua;h he had omitted to notice the mouth. The enlarsed drawing of the

ganglia given by this author still further indicates the connection. This arrangement is

never seen in an example of the Enopla. The C. lineala ((Erst.) which M. Claparede found at

Skye is evidently this common species. There is also nothing in the descriptions and figures of

Prof. Keferstein's C. ocellata and C. lonr/issima to distinguish them from each other or from
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this form. The presence of dark piginciit -specks is of no greater value specifically tlian the

anterior red pigment in the British exaaii)les. There is roiisidcrahle variation, but no cliaracter

of sufficient importance to merit specific distinction. The form of the papilhr of the probo.scis

(which are stated to he hook -shaped) and other minute points in the author's descriptions

require confirmation.





EXPLANATION OF THE LKTTHRS USED IN TIIK Pl.ATES.

The following letters have been employed both in the Enoim.a iind Anoi'i.a to designate

similar structures :

—

a. I'roboscis.

/. Superior ganglionic commissnrc.

y. Inferior do. do.

j. (Esophageal region.

_;'. Digestive canal proper.

k. General stroma of the snout.

m. Cephalic sac.

m'

.

Duct of do.

n. Great lateral nerve.

u. Proboscidian sheath.

ov. Ovaries, ova, or their indications.

p. Dorsal blood-vessel.

r. Lateral do.

w. Mouth.

z. Anus.

^. Muscular ribbon of proboscis.

Letters confined to the Enopl.\.

ac. Reflection of the proboscis in front of the ganglia.

b. Epidermis.

ab. Channel in the snout for the proboscis.

c. Cutis.

d. Circular muscular coat.

e. Longitudinal do.

h. Superior lobe of the ganglion.

i. Inferior do. do.

/. Cephalic blood-vessel.

q. Anastomotic do.

A. First region of the proboscis.

B. Second do. do.

c. Third do. do.
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f . Globule in marginal stylet-sac.

(i. Stylets in do. do.

S. Duct of do. do.

I. iluscular chamber bcbiud the floor of the anterior region of the proboscis,

i;. Floor of the anterior chamber of the proboscis.

0. M\iscular investment of the granular basal apparatus.

A. Granular basal apparatus.

/I. Ejaculatory duct.

n'. Aperture of do. into chamber t.

I'. Marginal stylct-saes.

TT. External granular glands,

t'. Reservoir.

IT. Glands of do.

T. Spiral muscular fibres of the walls of the reservoir.

TO. Longitudinal do. do.

0. Duct of communication with the posterior chamber.

\. Wall of the posterior chamber.

Letters u.sed in describing the anatomy of the Asopla.

ao. Tube for the proboscis in the snout.

/). Cephalic fissures.

r. Ciliated epidermis.

d. External layer of cutis.

d'. Basement-layer.

d". Pigment-layer in Linens gesserensis.

e. External (longitudinal) muscular layer.

e. Circular muscular layer.

«". Inner (longitudinal) do. do.

A. Ganglia.

h'. Superior lobe of the ganglion.

A". Inferior do. do.

s. Vascular lacunse behind the ganglia.

tt. Vascular meshes around the oesophageal region.

V. Larger vascular space at each side of the sheath for the proboscis in front.

y. Constriction between the oesophageal and succeeding alimentary regions.

fBIMED BT J. E. ADLABD, BABTH0I.OHEW CIOSE.
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APPENDIX.

TiiK delay which has taken phxce in the preparation of the coloured plates has enabled mc

to make a few remarks on certain recent papers bearing on the subject. Several of these are by

A. F. Marion, who has already (p. 40) been alluded to as the discoverer- of an hermaphrodite

Xemertean, which he found, with developed generative organs, in the month of March in the

Mediterranean.^

In a communication entitled 'llistologie du Systeme nerveux des Nemertes' " the author

describes the lateral nerve-truidv as enveloped in a fine membrane, and gives an interesting

account of the fibres after they have entered the ganglia. He mentions that the nerve-cells in

the latter are chiefly elliptical and apolar, though multipolar are also present. He further

notes that in certain forms a pulpy granular mass occurs between the external sheath and the

internal fibres of the lateral nerve, probably referring to the fibro-granular matrix described on

page 110, and shown in Plate XXI, fig. 6, n, of the present work. In these forms, moreover,

the cephalic ganglia are composed of the same pulpy mass, without a trace of cells.

Another French autlior, M. Leon Vaillant,'' next advances certain remarkable opinions con-

cerning contested points in the Nemerteans. He revives the idea, as he says, of Max Schultze

and De Quatrefages, that the proboscis is the digestive organ. The works of the latter author

have already been fully gone into, but I am unacquainted with the paper in which the former has

propounded this erroneous idea ; indeed, the contrary ojjinion has been taken in the review of his

labours (see pp. 28, 29, kc). His assertion that the marginal stylet-sacs furnish the stylet

for the central apparatus through the ducts of the former organs has already been disposed of

(pp. 57 and 67). His remarks that the posterior chamber of the proboscis has an aperture leading

into " the general chamber of the body" (the proboscidian sheath being unknown), and that

Vahncinia lonffirodris (one of the Anopla) takes nourishment by the proboscidian aperture,

scarcely require refutation.

A. F. Marion pnliHshed an important article on the subject in his recent ' Recherches sur

les Animaux inferieurs du golfe de Marseille,'* which, indeed, mainly consist of an account of an

hermaphrodite Nemcrtcan named Borlasia Krfcrsfeinii, already alluded to in the " Zoography"

(p. fO). The form was dredged by the author at the above-mentioned locality amongst the roots

of sea-weeds, and, in conjunction with three other species of similar organization, its examina-

' ' Comptes Rendus,' torn. 69, 1869.

3 Ibid., torn. 68, 1869, p. 1474.
3 < La Revue scicntifiqiic de la France et do I'l^tranger,' Sec, 2c seric, 21st Sept., 1872. I am

much obliged to Mr. AVatcrhousc, of the Zoological Department, British Museum, for a perusal of this

uote.

* ' Ann. des. sc. nat.,' v' ser., tome xvii, Nos. 3 & 4, 1st March, 1873.

28
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tion afFordcd, he says, an opportunity of giving a very complete description. He follows Prof.

Kefcrstein in his classification, and therefore the observations on this head in the " Zoography"

are equally ajjplicable here. He Is also rather behind date in his remarks on the value of the

stylet-region in the discrimination of species.

In what he calls the granular coat of the skin he found small brilliant bodies, sometimes in

the form of prisms, sometimes in the form of buckles. This pecuKar condition has not been

observed in the British Nemerteans. Only longitudinal muscular fibres were present in his species,

but he docs not say that he made any transverse sections. In consonance with the structure of the

Enopla, to which the form belongs, there ought to be external circular as well as internal longitu-

dinal fibres. I cannot agree with his proposition that naturalists generally consider the proboscis

an organ of offence and defence, for observations on the living animal, and the anatomy and phy-

siology of the organ in both Enopla and Anopla, render this view quite theoretical. He is safe,

however, in objecting to the interpretation of his countryman, M. Leon Vaillant, previously

narrated.

A vital discrepancy is the affirmation that the mouth in his species (one of the Enopla) opens

behind the ganglia, because in every example (British and foreign) of this group seen by me the

position of the oral orifice i.s quite in front of the ganglia and ganglionic commissures, and thus,

very properly, forms one of the most important distinctions between them and the Anopla, in

which (latter) the mouth invariably opens behind the ganglia. As an accompaniment to this

erroneous view the author has quite overlooked the characteristic oesophagus, which forms a lon-

gitudinally plaited ciliated sac (essentially difl'cring in appearance from the rest of the digestive

chamber) behind the ganglia. The oral slit shown in his figure might pass for one of the longi-

tudinal ruga^ of the organ. It is by no means easy to arrive at an accurate knowledge of the

anatomy of these animals, and hence the greatest care and patience are necessary.

He further observes that the proboscis is fixed to the wall of the " general cavity of the

body," a position it does not occupy, since it is enclosed in its special sheath of two coats, and to

the inner surface of which the tenuinal ribands are duly fixed. M. Marion's interpretation

implies a total want of this sheath, which, 1 am sure, a single transverse section would at once

render apparent. He next narrates that the anterior region of the proboscis is covered with

papilla\ but he would have been more exact if he had mentioned that these organs are internal,

for on glancing at his figure (PI. 17, fig. 3, op. cit.) it is difficult to say whether they arc wholly

internal or also common to the external siu-face. To have got the figure the organ must have

been tiu-ned inside out at its anterior part. The basal apparatus of the central stylet is described

as brownish. It is only so by transmitted light—from the dense mass of white granules. The

teiTuinations of the ducts of the marginal stylet-sacs have never, in any form observed by us,

been close to the apertiu-e for the central stylet in the floor of the anterior chamber, but at some

distance therefrom. The statement, also, that below the stylet-sacs the fibrous tissue is furnished

with fine pigment-granules is not sufficiently comprehensive, for no mention is made of the

regularly arranged circlet of granular glands (n- in our figures), neither is any help on this point

obtainable from the plate.

Another discrepancy is the arrangement of the duct from the reservoir {his j)oc/ie de reserve

du liquide venimeux), which canal he describes and figures as extending forward to open into the

floor of the anterior chamber near the point of the central stylet. If the author had watched an

organ under careful pressure he would have seen the granular gland-cells from the posterior
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chamber (his region glandulairc de la trompc) roll forward into the reservoir, and fiiul exit singly

into the muscular cavity (t in our figures) behind the floor of the anterior chamber, and which

the author actually represents without comment. Moreover, that afterwards they passed into the

cavity of the anterior chamber by the aj)erturc for the central stylet. With regard to his

discus-sion concerning the venomous natiu'C of the fluid in the reservoir, 1 would not, for my part,

say that it is poisonous. It is clear, from the minute anatomy of the organ, that the fluid cannot

enter a wound inflicted by the stylet until the latter is withdrawn ; and, as stated previously

(p. C2), the proboscis is a somewhat precarious aggressive weapon. The jerking movements

obscn'cd by the French author in the iirotrudcd proboscis are common enough in a structure so

muscular and mobile, but they may be explained otherwise than on the supposition of attacking

prey. My experience of the organs in the Anopla, also, does not coincide with his observation

that they subserve the same function, viz. the secretion of poison. Neither has anything been

observed to support the view that other marine animals, such as Crustacea, manifest great repug-

nance to the Nemerteans, nor is it probable that nature furnished the latter with cilia (in lieu of

urticating organs) to warn their fellows of their deadly approach.

The author admits that he has only imperfectly examined the organs of circulation, a fact

apparent from his remark (and figure) that a central dorsal vessel springs from the middle of

the cephalic arch at the tip of the snout. As formerly shown (p. 79), the dorsal vessel arises

from the two lateral—by the anastomotic—behind the ganglia.

He indicates the discovery of a curious species, having small clear processes like buckles in

its cutis, and analogous to the bodies in the muscles of Echinoderms ; hence he calls it Borlasia

echinodcrma. The basal apparatus of the central stylet in this species is truncate posteriorly, as

in ProsorhocliiHUs Claparcdii. Some interesting details are given of its nervous system, amongst

others the curious fact that the first eleven pairs of lateral nerves (from the great lateral trunks)

go to a series of eyes furnished with refracting globules. The anterior eyes are supplied, as usual,

by branches from the ganglia.

The paper concludes with an account of the reproductive organs of Borlasia Kpfcrsteinii.

The statement that on attaining full development the ova and spermatozoa burst their envelopes

and escape into the " general cavity of the body" is not in accordance with our observa-

tions. The apertures along the sides, which the author failed to see in this small species,

render such a supposition unnecessary, though, of course, not impossible. His asking if,

like Kcferstein, we are to consider the cephalic sacs and " fossettes cephaliques" the channels

whereby the reproductive products are expelled, is not in keeping with a thorough knowledge of

the subject. In the viviparous Pro*or/<oc//ma5 C/aparedii even the largely developed young are

confined to certain definite spaces in the body of the parent, but their actual mode of exit

in this species is still involved in obscurity. It is to be remembered in connection with the

subject that in Nemertes carcinojjhUa, also occasionally a viviparous species, the sexes are

separate.

The author's allusion to the literature of the subject is meagre, and though several of his

views are nearly identical with, or modifications of, those promulgated long ago by his distin-

guished countryman, M. de Quatrefagcs, he docs not even mention his name. The plate of

figures accompanying the paper is considerably behind date in accuracy.

An important memoir (an abstract of which has only been published) in connection with tiie

homologies of the subject is that ' On the Anatomy and Histology of the Land-Planarians of
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Ceylon,'' \>y Mr. II. N. Moscley, now one of the naturalists in the " Clialienger" expedition. The

iiiithor specially examined the genera Bipaliiim and li/ii/nchodemus ; and since my observations on

the former had been made some years ago, and printed off several months before the above

paper reached the Royal Society, a comparison of the results will be interesting. lie agrees

with me in affirming that the skin closely conforms to the Planarian type. The flask-shaped

cells filled with " stiibchenformigen Kiirpern" below the cutis he thinks homologous with

the " nail-like bodies of the Nemertines ;" but if he means by the latter expression the

|)robosciiliaii stylets, the homology is not very a])parent, any more than the conjecture concerning

their possible alliance with the bristles of the Annelida. He makes the curious statement that

" it is commonly said that whilst in all other Vermes the external muscular layer is circular, and

the longitudinal internal, in Turbellarians the reverse is the case ;" but he might have obsened, in

a paper on the " Anatomy of the Nemerteans,"" that considerable differences exist in the arrange-

ment of the muscular coats of the great groups—for example, between the Enopla and Anopla, the

external muscular layer in the former being circular, while in the latter it is longitudinal. With

regard to the nature of the pale areas described on p. 143, and which Mr. Moseley calls primi-

tive vascular trunks, I was in doubt after the examination of my specimen, though I could not

see anything nervous about them. If such be a water-vascular system it is totally different from

the circulatory trunks in the Nemerteans, which I hold to be the blood-vessels of the animals.

Some interesting theoretical remarks are appended to the communication.

The latest publication pertaining to the subject is by M. E. Zeller,* on the " Structure of the

Proboscis of Borlaxia Kc/ersleinii," Marion, the author having worked imder the direction of the

latter. He is of opinion that the species must be united with that parasitic on the branchial

tissue of Phalltma mamillata. It is therefore probably a similar—if not the same—form as

Delle Chiaje or Leuckart and Pagenstecher long ago described (see p. 2, &c.). Unfortimately

the author is not more precise than M. Marion with regard to the anatomical position of the

proboscis, which, he states, is attached to the " walls of the general cavity." The complex struc-

ture of the anterior region is not precisely detailed, and the same remark is applicable, as in the

case of M. Marion, to his definition of the granular basal apparatus of the central stylet, which is

held to be brownish. He, however, has evidently more acquaintance than his colleague with the

muscular cavity (e in our figures) behind the floor of the anterior chamber, though his description

is somewhat obscure. Three marginal stylet-sacs are mentioned as characteristic of the species.

The dark layer above the styliferous apparatus would have been whitish by reflected light. He
agrees with M. Marion in calling the reservoir a poison-sac, but is not definite enough in his

account of the termination of its duct (which opens into the chamber t). The physiological

observations on the ejection of the proboscis have been anticipated.

' ' Proceed. Roy. Soc.,' vol. sxi, No. 1-12, received January, 1873 ; also in ' Annals Nat. Hist.,'

vol. xi, 4th ser.. No. 64, April, 1873, &c.

- ' Trans. Roy. Soc. Edinb.,' vol. xsv, p. 305, 1869.

' 'Ann. Nat. Hist.,' vol. ii, 4th series, No. 63, p. 398, May, 1873 (from the 'Comptes Rendus/

April 14th, 1873).

EERATU:*!.

Delete the first synonym (date 1776) on p. 156, and the allusions thereto on pp. 10 and 158.





PLATE I.'

Fig.

1. Amphiporus lactifloreus, Johnston, pinkish variety. Enlarged.

2. „ „ whitish variety. SHghtly enlarged.

3. „ pidchra (0. F. M.), Johnst. Enlarged. The specimen is a female, and the

bright reddish ova shine through the translucent integuments.

4. Tetrastemma dorsalis, Abildgaard. Enlarged. This variety has a pale dorsal stripe.

5. Neinrrtes carcinophila, KoUiker. Enlarged.

6. Everted proboscis and anterior end of Nemertes gracilis, under pressure. X 55 diam.

^ The lines in the various plates indicate the natural length of the animals.
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PLATE II.

Fio.

1. Tetrattenma melanocephala, Johnston.

2. „ Candida, O. F. Muller. Head elongated.

3. „ „ Siskin-green variety, with the head contracted.

4. Prosorhochmus Claparedii, Keferstein, and young.

5. Neinerte* gracilis, Johnst. Enlarged.



#

^j^







PLATE III.

Fio.

1. Telraxtevima Robertianee, w.s.

2. Amphiporus spectabilis, De Quatrcfages.

3. Tetrastemma vermicula, De Quatief., with the body slightly turned over in the middle.

4. „ dorsalis, Abild. A very large and fine specimen.

5. Head of Tetrastemma Candida, var. ? From deep water, St. Andrews.

6. Nemertes Neesii, Qirst., in one of its usual spiral conditions.

7. Dorsal aspect of the anterior region of Ampldporm spectabilis, De Quatref. Enlarged under

a lens.

8. Ventral surface of the same region in A. spectabilis. Enlarged under a lens.



\ i^

/

k u an ^ '\







PLATE IV.

Fig.

1. Teirasiemma flavida, Ehrenberg.

2. Linem gesserensis, 0. F. Miiller, green variety, showing the generative apertures as a series

of pale specks along the sides.

3. Small mucus-cord of the same species, with dull yellowish ova. Enlarged under a lens.

4. Pale variety of Cephalofhrix linearis, Jens Rathke.

5. Anterior fragment of the same species, with reddish pigment at tip of snout. The digestive

cavity is tinted of a fine deep green behind the oesophageal region, and the entire surface

speckled with minute white grains.









FIXATE V.

Fig.

1. Reddish variety of Linens geaserenaiH, (). F. Miiller. Enlarged uiidi*r a lens.

2. Linem sanguineus. Jens Ratlike. Enlariied.

3. Lineus lacteus, Montagu, MS. Enlarged.

4. Enlarged view of the head oi Newertes gracilis, seen as a transparent object.
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PLATE VI

Fio.

1. Lincus biliiiealus, Delle Cliiaje. I'^nlarged.

2. Micrura fasciolata, Elircnberg. Enlarged.

3. Micrura fiisca, \\. s. Enlarged. The reddish l)and on each side is caused by the

nerve-cord.

4. Young specimen of Micrura fusca ? showing the early condition of the eye-specks, and the pro-

portionally larger size of the head.

5. Portion of the tube of Nemertes carcinophila. X 55 diani

G. Fragment of the outer surface of the same. X 350 diain.

7. Transverse section of the cutaneous tissues of Lineus bilineatus, so as to show the arrangement

of the two white dorsal bands. X 90 diam.
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PLATE VII.

Fio.

1. Borlasia Fjlizabetha,w.%. Enlarged.

2. Body of the same species contracted into a firm mass. About the natural size.

3. Micrlira purpurea, DalycU. Enlarged.

4. „ aiiranliaca, Grubc. Enlarged.

5. Portion of tiic posterior end of Carinella annulafa, showing the white specks whicli indicate

the openings of the generative organs.

6. Head of a southern variety (reddish) of Nemcrtes Nersii.
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PLATE VIII.

Fig.

1. Carinella annulafa. The specimen from which the drawing was made was rather pale.

Enlarged under a lens.

2. Amphiporug hastatus, n. s Enlarged.

3. „ Inoculaim, u. s. Similarly enlarged.
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PLATE IX.

Sliglitly enlarged drawing of Linfux mnrinus, Motifagu. Tlie specimen was even more

elongated than the figure indicates.
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PLATE X.

Fig.

1. First transverse section of the snout of Amphiporun ladijlorem. a, aperture for the pro-

boscis
;

I), delicate superficial film seen in recently mounted preparations ; c, dermal layer.

X 210 diam.

2. Section of the snout of the same species somewhat posterior to the former, showing the

cliaiuiil fur the pruboscis (a), and the cephalic blood-vessels (/), just before they complete
tiie aicli. X 210 diani.

3. Transverse section of the snout of A. lactijloreus in front of the ganglia, somewhat flattened

from pressure. 1, 2, 3, 4, 5, G, the various bands of fibres described in the text ; e, lon-

gitudinal nuisculur fibres ; /, section of cephalic blood-vessel ; m, section of cephalic sac.

X 210 diam.

4. Transverse section of the body-wall of A. lcirliJ!orriin. a, the cutis, with its cells and areolae,

somewhat com|)resse(l ; //, structureless basement-layer ; c, circular muscular coat ; d, longi-

tudinal muscular layer; e, delicate fibres proceeding from the latter to the viscera.

X 700 diam.

5. View of a |)ortion of skin snipped from a living specimen, under moderate pressure.

X 3r)0 diam.

6. Skin from the caudal region of a small example, under slight compression, a, the ciliated free

margin. X 3.')0 diam.

7. Elements of the skin as they escape from the living animal, a, granular cells; b, mucous
or gelatinous masses having the appearance of oil-gloljulcs. X 350 diam.

8. Transverse section of the anterior part of the cephalic ganglia, in a specimen which had been

put under chloroform and then immei-sed in strong alcohol, so as to protrude a small

portion of the proboscis. Tlic inferior commissure (//) is not much stretched, but the

superior (f) is almost imperceptible;^', a-sophagus. X 55 diam.

9. Section of the region anterior to the former in the same specimen. The invagination of the

proi)oscis aiul the changes in the region surrouniling it are well shown, a, the anterior

and hence outer fold ; /, cephalic blood-vessel. X 'JO diam.

10. Transverse section of the body of a specimen of A. lactijloreus, in which no reproductive

elements arc visible. The dilatation of the proboscidian chamber [o) is characteristic,

and the walls of the digestive cavity are pressed downwards and outwards. X 55

diam.

11. Corpuscles of the proboscidian fluid from 7V/ra«/cMw/fl^ffi'/</a. X 350 diam.

12. Portion of the glandular surface of the posterior chamber of the proboscis of A. ladijlorem

in its normal condition. X 350 diam.

13. Portion of the inner surface of the same chamber viewed in aitii under pressure. The

papillae are hirsute, and their contents scattered over the surface of the organ.

X 350 diam.

14. Corpuscles of the proboscidian fluid from Telraatemma dorsalis. X 350 diam.

15. Corpuscles of the proboscidian fluid from A. laciifloreus. a, minute nucleated cells and

granules ; b, spindle-shaped corpuscles. X 500 diam.

IG. The proboscidian nperlure in the snout of the same species. X 210 diam.

17. Isolated gland-cells from the posterior chamber of the proboscis. X 350 diam.

IS. Stylet from a marginal sac of A. lactijloreus, having an abnormal point, and the remains

of a crlobule at the base. X 210 diam.

19. Glandular papillae from the anterior region of the proboscis of Tetrastemma vermicula, seen

on the free edge of the everted organ. X 700 diam.

20. Lanceolate and pedicellate papilla from the first part of the anterior region of the proboscis

of the same species. X 210 diam.

21. Portion of the everted inner surface of the posterior chamber of the proboscis. The

glandular papilla; have for the most part burst and become minutely hirsute. X 350

diam.
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PLATE XI.

Fio.

1. Transverse section of the ceplialic ganglia of Ainphiporus lactijloreus, in the line of the

commissures, tiie superior of which, from tiie flattening of the preparation, is shown

very plainly, a, proboscis; d, circular muscular fibres of the body-wall; k, muscular

and cellular stroma of the region, x UO diam.

2. Section through the body of the same animal some distance behind the ganglia. The sheath

for the proboscis now separates the latter from the oesophagus, which has attained

considerable size. Tiie lateral nerve-trunks have nearly reached their proper position,

viz. to the inner side of the internal muscular layer of the body-wall ; *, granular masses

(from the digestive cavity proper) at the sides of the oesophagus. X o5 diam.

3. Section of the same specimen behind the foregoing and towards the posterior end of the

oesophageal apparatus. //, ova .pressed forward by the contraction of the textures.

4. Transverse section of the anterior region of the proboscis of Amphiporus piilcher. a, central

cavity; b,i\\<i papillary glandular layer; c, internal circular muscular coat; J, inner

longitudinal layer; e, reticulated or beaded layer;/, external longitudinal muscular layer;

ff,
external (elastic) layer ; h, basement-layer. X 55 diam.

5. Transverse section of the stylet-region of the proboscis of A. lacfifloreus, in the line of the

marginal sacs. The circumference of the preparation is somewhat distorted from

pressure. X 350 diam.

G. Transverse section of the same region in another specimen, in which the knife has pressed

aside the basal apparatus of the central stylet (X), and in which the ejaculatory

duct [fi) has been cut ol)li(]ueIy. In this and the preceding preparations the peculiar

arrangement of the muscular fibres of the region is represented. X 210 diam.

7. Longitudinal section of the anterior region of the proboscis of Amphiporuus lactifareas.

X yO diam.

8. Longitudinal section of the same region of the proboscis. X 350 diam.

y. Transverse section of the same part of the proboscis. e, the ends of the longitudinal

bands of the reticulated layer, which have assumed a finely granular aspect in the pre-

paration. X 350 diam.

10. Glandular papillse in the anterior region of the proboscis of A. lactijloreus, seen in the

ordinary condition of the organ imder pressure. X 210 diam.

11. Central stylet and basal apparatus o{ Nemcrtes Neesii. X 350 diam.

12. Central stylet of iV! Neesii. X 700 diam.

13. Developing or recently repaired central stylet-apparatus of Tetrastemma Candida. X 700

diam.

14. Stylet from a marginal sac of the same animal. X 700 diam.

15. Central stylet and a portion of the basal apparatus in a l&Tge Nemerfes gracilis. X 350 diam.

16. Extremity of the posterior region (c) of the proboscis of A. lactiforeus distended with fluid.

a, a group of the peculiar moving granules. X 90 diam.

17. Posterior end of a young example of Tefrastemvia dorsalis, showing the usual hernia of the

proboscis under pressure. X 350 diam.
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PLATE Xn.

Fio.

1. Structure of tlic stykt-region in a large Amphiporus lactifloreus. The specimen hod two

marginal sacs on one side. X 3"j0 diam.

•1. Structure of the stylet- and reservoir-regions in the same form. Ck)nsiderably magnified.

3. Abnormal stylet-region in the same species, a, perfect stylet-sac of the left side ; b, shriveled

sac of the right side. X 210 diam.

4. Termination of the posterior chamber of the proboscis (c) of A. ladiforetu, with muscular

ribands. X -10 diani.

5. The central [a) and marginal stylets (b) from a yoimg ,/. lacliforem, on the first appearance

of the former. X 700 diam.

6. Structure of the stylet-region of the proboscis o{ Amphiporus pulclier. X 90 diam.

7. Central stylet-apparatus of the same species, a, central stylet; b, reserve-stylet in hHu.

X -10 diiiin.

8. Structure of the stylet-region in ^(^7rff.«/«;/OT(7 wp/rtnocr/j/ff/fl'. X 00 diam.

9. Structme of the stylet-region in Tetrastemmafavida, with the reser\oir somewhat contracted.

X ilO diam.

1 0. Extremity of the posterior clianibcr of the proboscis of Tefrastenwia dorsn/in, apparently after

rujiture of the muscular ribands from the sheath of the organ. X 350 diam.

11. Structine of the stylet -repion of the proboscis in Ncmcrfcs gracilis. X 210 diam.

12. Struet\ne of the stylet-region of tlie proboscis oi Nemertes Nrcni. X 210 diam.

13. Portion of the posterior chamber of the proboscis of the same species, showing the charac-

teristic plaits of the mucous surface. X 90 diam.

14. Structtnc of the stylet-region of the proboscis oi Keniertcs carcinophila. x 700 diaui.
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PLATE XIII.

Fio.

1

.

Structure of the stylet-region of the proboscis of Prosorhochmm Claparedii. Degeneration

of the marginal sacs has ensued from long confinement. X 90 diam.

2. Aspect of the developing proi)Oscis (a) of Tefrantemma vielanocephala, about the fifth day

after the removal of the original organ. X 55 diam.

3. Structure of the stylet-region of a developing proboscis of the same species. /, canal, which

by-and-by is occupied by the central stylet. The organ is contracted. X 350 diam.

4. Central stylet and basal apparatus with radiating fibres iu Telrastemma vermicula. X 350

diam.

5. Stylet-region of the proboscis of T. Candida, with the ejaculatory duct pressed to the left

side. The marginal stylet-sacs are out of focus. X 210 diam.

6. Central stylet and l)a.sal ap])aratu8 of a small specimen of the same species. X 420 diam.

7. Structure of the styiet-rcgion in Tctradi-mma dursalis, somewhat contracted, with the floor

of the anterior chamber pouted forward, and the reservoir shortened in its antero-

posterior diameter. X 210 diam.

8. Stylets of the same species, a, central stylet; b, stylet from a marginal sac. X 700 diam.

c, central stylet and its basal granular apparatus. X 420 diam.

9. Stylets of Tcfrasfrmma faviJa. a, central stylet ; b, stylet from a marginal sac. X 700

diam. c, central stylet and its basal apparatus. X 420 diam.

10. Superficial structure of the stylet- and reservoir-regions of A. lactifloreus. Considerably

mngnified.

11. Isolated marginal stylet-sac of the same species, a, fibres which probably act as constrictors

of the aperture of the duct. The laminated arrangement of the calcareous layers of the

stylets is indicated in this figure. X 350 diam.

12. Stylet-region of the proboscis of a young animal of the same species, illustrating the first

appearance of the stylets and the development of the parts. The organ is drawn as it

bulged from a wound in the body-wall of the specuuen. X 700 diam.

13. Stylet-region of a young A. lactifloreus, some weeks older than that represented in the pre-

vious figure. X 350 diam.

14. Proboscis of an adult of the same species, gently but completely extruded under chloroform,

so as to render the central stylet prominent. X 55 diam.

15. Transverse section of the contracted reservoir-region of the proboscis of the same species,

showing the complex spiral arrangement of the fibres. The organ is cut towards its

posterior end. X 55 diam.

16. Transverse section of the posterior chamber of the proboscis in a large example of the same

species, x 90 diam.

17. Structure of the stylet-region in a developing proboscis of i\^<?w«"/e»_^racJ/M. X 350 diam.

18. Central stylet and its basal apparatus in the same species, turned round so as to demon-

strate the curve of both. X 100 diam.

19. Proboscis of Amphiporus pulcher treated as in fig. 14. X 55 diam.

20. Fragment of the oesophageal region of the digestive tract from a living A. ladifloreus.

a, inner edge of ciliated fold ; b, sulcus between two folds. X 350 diam.
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PLATE XIV.

Fio.

1. The anatomy of Tctrantemma Candida, chiefly with respect to the digestive and proboscidian

systems. Considerably magnified. h°, almormality of the right ganghon.

2. Structure of the head of a young Tetrastenima melanocephcda, showing the ganglia and the

relation of the pigment-patch to the eyes. Considerably magnified.

3. Digitate or lobate arrangement of the digestive canal of TVewer/etf^j^raci/w. X 2idiam.

4. Head and anterior portion of Nemertes carcinophila. /, powerfid transverse fibres which

retain the posterior part of the oesophagus in in/i!. X ISO diam.

5. Superficial structure of the reservoir in Nemertes Neesii, showing the elaborate interlacing of

tlie fil)rcs. X 210 diam.

0. Stylet from a marginal sac of Ti'traxtfmma Candida (same animal as in fig. 6, Plate XIII).

X 700 diam.

7. Stylet from the central apparatus of the same specimen. X 700 diam.

8. Stylet from a marginal sac of Telrastevtma melanocephala. X 700 diam.

9. Stylet from the central apparatus of the same specimen. X 700 diam.

10. M.&Ygm&\%iy\Gi oi Tetrasfemma Robertiana. a X 350 diameters, i X 700 diam.

1 1

.

View of the under surface of the snout of Amphiporus pulcher. The mouth is indicated at w,

the cephalic furrows and their branches at m", and the situation of the ganglia at i.

Enlarged under a lens.

12. Transverse section of the wall of the oesophagus of J. lactifloreus, after mounting in chloride

of calcium, x 210 diam.

13. Compound cells from the wall of the digestive cavity of Tetrastenima dorsalis. X 350

diam.

14. CephaMc gang]\a.oi Tctrasfemmafavida. X 210 diam.

15. Eye of Amphiporus jmlcher from a dead and slightly injured specimen. X 210 diam.

16. Portion of a sperm-sac from Tetrastemma favida, exhibiting a streaky and granular aspect

from the varying nature of the contents. X 350 diam.

17. Granules from a developing sperm-sac of T. dorsalin. X 400 diam.

18. STpevm&tozoa oi Amp/iiporus lacfifioreus. X SOO diam.
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PLATE XV.

Fio.

1. Transverse section somewhat behind that shown in Plate XI, fig. 1. The instrument has

passed obliquely across the body so as to cut the ganglia at different distances from the

front. On the right only the tip of the superior lobe remains, while the commencement

of the great nerve-trunk—in full bulk— is cut beneath. X ''0 diam.

2. Snout and anterior region oi A. pidcher. y, y, glandular masses, x 55 diam.

3. Arrangement of the circulatory and nervous systems in A. lactiforeus (a small specimen).

X about 40 iliani.

4. Portion of the head of the same species considerably flattened. X -10 diam.

5. Hciul of Ncmerles Necsii. X about GO diam.

6. Nerve-cells from a cephalic ganglion of A. lacfifloreus. X 400 diam.
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PLATE XVI.

Fio.

1. Anterior end of Tetrasfemma dorsalis. a, proboscis, whose fibres have temporarily assumed

a spiral aspect from twisting, b, tube connected with the cephalic sac of the right side.

Considerably magnified.

2. Longitudinal section of the body-wall of A. lacHJloTcm, in a somewhat shriveled condition.

/,/, ovisacs from which the contents have fallen. Other letters as usual. X 90 diam.

3. Nervous plexus from the lateral trunk (n) in A.pulcher. X 210 diam.

4. Transverse section of the anterior part of the stylet-region proper, showing the divergent

arrangement of the ol)li(]ue fibres and the position of the longitudinal series. X 210

diam.

5. Three sperm-sacs {ef) with a portion of the body-wall of A. laciiforeus. X 90 diam.

6. Spermatozoa of Tetrastcmma vermicula. X 1 000 diam.

7. Spermatozoa of Tetrastemma doraaliH. X 400 diam. This drawing was made many years

ago, and probably represents imperfectly developed bodies.

8. Unimpregnated ovum of A. ladiforeus. a, outer coat ; b, inner coat ; c, vitellus

;

d, " micropyle," or cicatrix-like arrangement. X 90 diam.

9. The same ovum some hours after impregnation. The vitellus (c) is now divided into two

portions. X 90 diam.

10. The same ovum a few hours later. The vitellus is in fo\ir portions. X 90 diam.

11. Ovum of the same species in the mulberry-stage. X 90 diam.

12. Ovum just before the extrusion of the embryo. X 90 diam.

13. Arrangement of the ova in the ovisacs of Tetrastemma vermimla. a, proboscis ; o, probos-

cidian sheath. X 24 diam.

14. Ovum of the same species. X 90 diam.

15. Ovum of Nemertes gracilis after impregnation, a, outer coat; b, inner coat; c, vitellus.

X 90 diam.

16. The inner coat and vitellus of an ovum (of N. gracilis) at the same stage of development,

with the relations of the spermatozoa, x 210 diam.

17. 0\Tim of iV. Neesii. X 55 diam.

18. Portion of the mucous sheath with the ova of Kemertes carcinophila. X 24 diam.

19. Ovum of the same species immediately after deposition. X 350 diam.

20. Another ovum, about the tenth dav, showing the ciliated embrvo revolving therein, x 350

diam.
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PLATE XVII.

Fio.

1

.

A young specimen of A. lactijloreus on extrusion from the egg. Somewhat compressed.

X 55 diam.

2. Another specimen eif,'lit days older than the preceding, b, stylet-region ;
c, point where the

posterior chuiuber of the proboscis l)ecomes lost, after curving forward. X 00

diiim.

3. Outline of a young specimen of Tetraslemma doraalis shortly after extrusion from the egg.

X 350 diain.

4. The same compressed, so as to exhibit its cellulo-granular stnicturc. X 350 diam.

5. Young specimen of T. dorsalis, about a week older than the preceding, a, cutaneous

textures; b, cells and gramdcs of the alimentary tract; c, stylet-region. X 210 diam.

6. A specimen eight days older than the foregoing, showing a considerable advancement in all

the organs. X ~10 diam.

7. A young example of N. carcinophila extruded from the body of the adult under pressure.

It has the same appearance when originating in a free ovum. X 350 diam.

8. ^^iivma.iozQ& oi Nemertcs f/racUis. X 700 diam.

9. Spermatozoa of N. cardnophUa. X 950 diam.

10. ^\icvmi\io7M&ol Aiiipliiponm pulclier. X 700 diam.

11. Magnified view of the ganglionic region of a large A. lactijloreui, in which a parasitic ovum

iy) lay imbedded in a granular lobulated mass (/).

12. Parasitic ovum immediately after removal, a, opaque mass of cells and granules; b, ventral

disc; c, oral disc; d, capsidc, to which some shreds of the surrounding tissue are

adhering. Considerably magnified.

13. The same ovum some hours afterwards, showing slight contraction of the discs.

14. Parasite extruded from the ca])sulc. a, opaque cellular and granular mass; b, ventral

disc ; c, oral disc ; d, oesophageal bulb ; e, alimentary ca;ca ; / and g, large circular

granular bodies.

15. Streaked arrangement of the cutis from the dorsum of Linens gesseremis. X 210 diam.

IG. View of the cutis of the same species (at a pale portion) as a transparent object.

X 210 (Ham.

17. Portion of the skin of a living Carinella aniiulata. X 350 diam.

18. Pigment-cells from the anterior dorsal region oi Lineus ffesserensis. X 350 diam.

19. Papilla> on the snout of the same species. X 210 diam.

20. Tip of the snout in the same species, with the proboscis partly extruded. X 210 diam.

21. Posterior extremity and styliform process of Micrurafasciolata. a, central cavity, containing

fluid; z, anus. X 210 diam.

22. Posterior extremity of a young example of L. gesserensis, showing the anal papilla.

X 210 diam.

23. Corpuscles of the extruded fluid (page 114) from Borlasia Elizabeths. Highly

magnitied.

24. Anterior ^extremity of Carinella annulata. a, aperture in snout for proboscis ; b, cephalic

furrows ; c, cephalic blood-vessel ; m, cephalic sac ; ic, mouth. Magnified.

25. Spermatozoa of Amphiporus bioculalus. X 700 diam.

26. Spermatozoa of Tetrastemma Eobertiaiia. X 700 diam.
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PLATE XVIII.

Fio.

1. Dorsal view of the head of Lineus marinun after long confinement. The blanching of the

cutaneous tissues rentiers the eyes conspicuous. Magnified under a lens.

2. Ventral view of the same specimen e.\hil)iting the mouth (w). Similarly magnified.

:5. Profile of the same head, showing a ce|)halic fissure with its reddish coloration posteriorly.

4. Transverse section of the body-wall o{ Lineus gesseremis. X 3.50 diam.

5. Transverse section of the body-wall of Lineus mariniis at a somewhat narrow portion.

(/, external cuticular layer ; d", piirmentary layer divided into two strata by a definite black

band (2) ; ;i, curious translucent stratum cut into regular spaces. Other letters as usual.

X 210 diam.

f). Loiiffitudinal section of the same tissues. 4, 4, sections of the transverse connecting trunks

between the lateral and dorsal vessels ; 5, granular stroma within the inner longitudinal

muscular coat, supporting the former and various other tissues. X 90 diam.

7. Transverse section just behind the tip of the snout of L. gessercnsis. The grouping of the

pigment (3) readily enables the observer to distinguish the dorsal from the ventral surface

;

2, powerful series of fibres arching over the channel for the extrusion of the proboscis, and

radiating into the surrounding stroma {k). X 55 diam.

S. Transverse section somewhat behind the preceding, and through the anterior part of the

cephalic fissures. The channel for the proboscis has become more central in position.

The superior pigmentary belt (3) is somewhat narrower, and an inferior (4) has now

appeared. The central chamicl has a layer of longitudinal muscular fibres internally, and

a powerful series of oblifjue and circular fibres (2, 2) form a very efficient exterior invest-

ment. X 55 diam.

9. Transverse se(!tion of the cephalic ganglia of a smaller specimen than the preceding.

X 55 diam.

10. Horizontal section of the snout of the same species through the ganglia, exhibiting the

relations of the latter and the reticulations of the cutaneous tissues in front of them.

X 90 diam.

1 1

.

Transverse section of a specimen of L. gesserensis (after spawning) a little in front of the tip

of the tail. X 90 diam.

12. Elements from the glandular papillae of the proboscis of the same species, after their escape

into the water. X 700 diam.

13. Elements from the proboscis of iI//crara/a.sc/o/a/a. Similarly magnified.

14. Portion of the inner surface of the proboscis of L.gesserensis, showing the glandular papillae.

Slightly compressed. X 700 diam.

15. Snout of Ceplialoflirix linearis with the proboscis slightly everted, so as to exhibit the

acunilar papilla". X 350 diam.

16. Fragment of the wall of the proper digestive chamber of L gesserensis. The cilia mark

the inner surface. X 350 diam.

17. Parasitic ciliated animal from the tissues of the same species. The letters a, h, c, and d

correspond with the groups of segments described in the text. X 350 diam.

IS. The foregoing parasite at an earlier stage of development. X 350 diam.

19. The last-mentioned specimen subjected to slight pressure, so as to exhibit the segments.

X 350 diam.
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PLATE XIX.

Fig.

I Enlarged view of the anterior region of Lineus gesserenm, as a transparent object.

2. Anterior portion of Lineus mngidncm. y, peculiar incurvation of the wall of the ali-

mentary canal, marking the boundary between the oesophageal and the succeeding division

of tlio digestive apparatus. X 90 diam.

3. Anterior portion of Z//ie«* /ffc/ctt». X 90 diam.

4. Portion of the middle region of L.r/csficroitis, representing the arrangement of the vessels in

tlie living animal. Considerably enlarged.

5. Arrangement of the vessels at the posterior extremity of the same species. Similarly

niagnitied.

G. Posterior portion of a specimen of the same species having an unusually distinct anus

(probably from partial repair after injury), a, mass of granular and cellular debris

revoh ing in the direction of the arrow by aid of the cilia of the digestive cavity ; b, anus.

X 210 diam.

7. Transverse section of the proboscis of Borlasia Elizahethm. X 210 diam.

8. Transverse section of tlic proboscis of Micriira fusca. X 350 diam.

9. Highly magnified view of the anterior end of Cephalotfirix linearis, b, b, bridles of the sheath

for the proboscis.

10. Grcgariniform parasite from the digestive canal of Lineus lacteus. X 350 diam.

11. Outline of one of the same parasites after prolonged immersion in water.
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PLATE XX.

Fjg. •

1. Transverse section of the oesophageal region of Lineus ffesserensis after the channel has

attained full devclopiiient. X 55 diani.

2. Transverse section of the assophagcal region of a large specimen of the same species in

which a favourable view of tiic vascular meshes {u) around the cavity is obtained, v, one

of the larger spaces on each side of the sheath for the proboscis. X 5.j diaui.

3. Transverse section of a fine specimen of L. j^esxerensis some time after spawning, and

when the animal has regained its pliunp condition. Tiie shriveled traces of the rcjjro-

ductive organs are seen at ov. A doubling of the proboscis in its sheath has occurred.

X 40 diam.

4. Transverse section of the proboscis of Micrura fusca. a, external coat ; b, great longi-

tudinal muscular layer ; c, belt of circular muscular fii)rcs ; d, basement-layer ; e, in-

complete scries of longitudinal fibres which do not occur in the common species

;

/, glandular mucous coat
; g, peculiar lozenge-shaped portion of longitudinal fibres, formed

by the splitting and crossing of two bands from the circular muscular coat ; (/' , separate

segment at the other pole of the circle. X 00 diam.

5. Transverse section of the proboscis of Meckelia asiilcata. a, external sjjiral coat ; b, longi-

tudinal layer; c, central cavity surrounded by the glandular coat; d, cross of fibres at

the poles. X ~10 diam.

6. Transverse section of the proboscis of Carinella annulata. X 90 diam.

7. Gland-cells from the wall of the digestive cavity of Amphiporua ladifiorew. X 400 diam.

S. One of the same slightly compressed glands. X 700 diam.

9. Contents of the former, with oil-globules. X 700 diam.

10. Pseudo-navicellae extruded with the former parasites from the digestive canal of Lineus

sani/uineiis. X 350 diam.

11. Portion of a gelatinous cord containing ova from the digestive canal of L. gesserensis.

X ISO diam.

12. Ovum from the same. X 350 diam.

13. Transverse section of the body-wall in the region of the lateral nerve of a Lineus from

Fetlar, showing the intricate arrangement of radiating fibres which pass through the cir-

cular coat and divide the external longitudinal muscular layer into endless fascicuh.

X 90 diam.
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PLATE XXI.

Fig.

1

.

Transverse section of a specimen of Linevs geHserensis in whicli the ova are well developed.

Tlie slirimkcii condition of the walls of the digestive cavity (/), with tlie numerous

gregariniform parasites, is in strong contrast with the state of the animal after spawn-

ing. The specimen liad been in spirit a considerable time before dissection. X 55

diam.

2. Transverse section of Cephalothrix linearis. The proboscis is coiled in its sheath,

X 90 diam.

3. Transverse section of one of the Lineidce from St. Magnus Bay, Shetland, in which the

sheath for tlie proboscis is surrounded by the internal longitudinal muscular coat.

X 2S diam.

\. Transversal' section of Jiorlasia Elizahctha: after contraction in spirit. The enormous

muscular muss forming the body-wall is well shown in this preparation. X 24 diam.

5. Transvei"sc section of the proboscis oi Linens marimiK. X 55 diam.

(j. Transverse section of a lateral nerve-trunk («) in Linens gessereims. «', fibro-gramdar

matrix, in which the nerve lies in its own proper sheath ; e, e.vternal longitudinal muscular

layer of the body-wall ; e, circular nmscular layer, x 700 diam.

7. Cellidar elements of the wall of the digestive chamber of the same species. X 700 diam.

8. Cells from the digestive cavity of a young Cephaloihrix linearis. X 700 tliam.

9. Head and prol)oscis of a remarkable variety of Carinella brought from Shetland by

Mr. Gwyn Jefl'reys. b, frilled arrangement, apparently homologous with tht-

superior lip of the cephalic fissure ; w, prolapse of textures from mouth. Magnified

under a lens.

10. Spermatozoa of Zi«e«« ^es5ere//«w. X 700 diam.

11. %\Krm?i.ioLOd. oi Lineus sanguineus. X SOO diam.

12. Spermatozoa of Lineus marinus, from a fragmentary specimen. X 900 diam.

13. Spermatozoa of (7e/;/tfl/o//<m' /t«eam. X 900 diam.
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PLATE XXII.

Fig.

1. Transverse section of the cephalic ganglia of Lineua ffesseren»U. The pale central

portions are caused by the imperfect penetration of the fluid in mounting. X 210 diam.

2. Transverse section of the curious variety of Carinella from Balta. d, external layer of cutis ;

d', basement-layer; e, longitudinal muscular layer; V a, dorsal subdivisions of the latter

coat in the central line; e', circular muscular coat
; ;, section of the rcsophageal region of

the digestive tract; ja, distinct band of muscular fibres enclosing the latter; n, lateral

nerve; o, sheath for proboscis; r, vascular spaces. X 55 diam.

3. Transverse section of the post-ganglionic region of Linens ladem, showing the long vascular

lacunjE («, 8) in front of the oesophageal region. The slice of the proboscis has fallen out

of its sheath (o). X 00 diam.

4. Anterior [end of a contracted specimen of L. gessererms, turned round so as to exhibit

the marked separation between the [ajsophagcal region and the digestive cavity proper.

X 90 diam.

5. Adventitious granular mass («) in a longitudinal section of the dermal tissues of Linens

mariniis. b, 6, spaces from which similar structures have fallen. Other letters as in pre-

vious figures. X 210 diam.

6. Aggregations of fatty granules from the discarded coating of the embryo of Linem gessercnsis.

X »10 diam.

7. Anterior end of a fragment of Linens sanguineus, about three weeks after rupture, a, terminal

aperture ; d, cutaneous layers, x about 40 diam.

S. Posterior end of the same fragment, similarly magnified, z, anus.

9. Anterior portion of a fragment in a more advanced condition, a, developing proboscis

;

//, indication of ganglia.

10. Anterior region of a complete, or nearly complete, animal developed from a fragment;

j, oesophageal division of the alimentary canal ; m, cephalic pit and sac ; w, mouth.

11. View of a similar specimen; the regenerated anterior portion, consisting of the head and

the oesophageal region of the digestive chamber, is recognized by its pallor ; b, cephalic

fissure. Magnified under a lens.
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PLATE XXIII.

Kio.

1. Pale oily rcfjion with n;crniinal vesicle (a) and germinal dot (i), in an ovum removed from the

l)ody of the female Linriis gcsseremiiii. X •i50 diam.

2. Flask containing two ova from the mucous cord of the same species after deposition. One

is simply outlined, but the other is shaded—to indicate the natural opacity, x 55

(Ham.

3. Flask on the second day, showing the yolk divided into four portions. X 55 diam.

4. Ovum some hours older and somewhat compressed, exhibiting the further subdivision of the

yolk. X 55 diam.

5. Flask having its single ovum in the mulberry-stage, x 55 diam.

6. Flask containing three ova in the same condition. X 55 diam.

7. Flask having a ciliated embryo (about the 12th or 13th day); it remains in this condition

some vreeks. X 55 diam.

8. Flask enclosing two young animals, somewhat compressed. a, embryo forced from its

ciliated ccilulo-granular fatty coating, the bulk of which lies at c; b, embryo still within

the ciliated coating. X 55 diam.

9. A young s|)ccimen of L. //r-tunre/isis immediately after leaving the flask ; d, opening of the

right cephalic sac. X DO diam.

10. Magnified view of a young example of the same species after it has attained a considerai)lc

degree of advancement. It still possesses only two eyes.

11. Flask from the mucous cord of Lineits marinus. The contained embryos are nearly disin-

tegrated froiu decomposition. X 55 diam.

12. Ovum of Cephahthrix linearis immediately after deposition. X 350 diam.

13. Embryo of the same species shortly after extrusion from the egg. X 350 diam.

14. A young specimen two days older than the preceding, a, mouth ; b, granules of digestive

cavity. X 210 diam.

15. An example about three days older than the last (fig. 14). X 210 diam.

16. A young specimen of Cephalothrix linearis after shedding the long anterior whip of cilia,

but having the lateral tufts (c) and eyes, a, mouth ; b, granules of digestive cavity.

X 210 diam.

17. Transverse section of the proboscis of Cerebrafuhis antjiilatus, O. F. Miiller. ya, the inner

wedge of longitudinal fibres described in the text
; y b, the outer band of longitudinal

fibres. The other letters as usual. X 40 diam.

IS. Stylet-region of Amphiporus Itasiatus, somewhat contracted. It has the same letters as other

figures of the Enopl.a.. X 55 diam.

19. Stylet-region of Amphiporus bioculatus. X 55 diam.
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TEA! 1 '() 1 1 A I ; Y PEEFACE.

WiiKN the author, as iilready explained in the Introduction to Part I. undertook the

tusk of phicinjf the British ^[arine Annelids on a nioi'e satisfactory footin^^^ lie did not

foresee either the difficulties of isolated work in the country— apart from libraries and the

sea-shore— or the inci'easing strain of very responsible official duties. Again, when he

had at length secured the advantages pertaining to the sea and a university library, the

constant succession of fresh labours— connected respectively with the volume on the

Annelida of the ' Challengei-,' the engrossing work accompanying the comparatively recent

development of the scientific aspects of the Fisheries, and the foundation and super-

intendence of the first Maiine Laboratory in Britain—-were inimical to rapid progress with

tlie subject. But this was not all ; the revival of zoological science and zoological

te.aching in a university so admirably situated for both, the reorganisation and develop-

ment of the University Museum, and the numerous official duties, requiring a large

amount of time, which devolved on him might have seemed to prove almost fatal to the

undertaking. But during this period he had unicjue opportunities of extending the

knowledge of the Annelids and their distribution, so tliat not even the absorption of time

in upholding science and medicine in the oldest Scottish university— at, perhaps, the most

critical period of its existence— for a moment caused doubt as to the ultimate progress of

the work.

Such a l)i'ief explanation is necessary, for it is no less than a iiuartei' of a centuiy

since the iirst part was published.

The great extent of the field necessitates but ;i i)rief reference to anatomy and

embryology, were it only for the cost of plates and text. These and the historical parts

can follow either in this or anothei' channel. Publication has become the more clamant

smce in this country no book of reference on the subject is u]) to date, and hence the

group has not received that care from zoologists which is desirable— for instance, in

extending the species and accurately defining their distribution.

Amongst those who have largely aided the author by the collection of specimens the

late Dr. Gwyn Jeffreys holds a foremost place, since he took with him for several years

speciallv prepared bottks for the preservation of the Annelids, and thus fonvarded them

in excellent con<litiun. I desire to record my grateful remembrance ot his constant care

in this respect. Exceeding even the foregoing in number and variety of specimens come the

collections made by several relatives in St. Andrews, one of whom for more than twenty

vears enriched the museum of the antlmr in a notewortiiy maimer. Few took deeper
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interei5t in tliu progress of tlie work tlisin the late Prof. George Busk, whone unselfish

devotion to zoology is another memorable example of the brotherhood of medicine and

tijitiuiil liistory. The late Mr. S])ence Bate, of Plymouth, Dr. Baird, of the British

-Museum, Dr. W. B. Carpenter, Sir Wyville Thomson, Di-. Bowerbank, Dr. David

Robertson, of Cunil)rae, Prof. Grube, of Breslau, Kdouaid (.'laj)arede. of Geneva, Dr.

ibiwden, of Montrose, Dr. Carrington, of Kccles. Mr. \. G. .Moore, of Dublin, dames

Dunciin Matthews, of Aberdeen, and Profs. Dickie, Ogilvie, and Dyce, of the same place,

weie ot signal service in forwarding specimens. I have also to acknowledge similai' and

valued aid from the late Prof. Allman, Canon Xornuin, Prof. Ray Lankester, Mr. W'hiteaves,

of Canada, Ludwig von Graff, of Gratz, Mr. Brooking Rowe, IMymouth. Miss Florence

Buchanan, Prof. G. S. Brady, Prof. Perci%'al Wright, Prof. Howes. Sir John Murray,

Prof. Haddon, Dr. Scharff, Dublin, Mrs. Collings, late of Sark. Dr. K. P. Ramsay and Prof.

Haswell. of Sydney. Dr. Julin Anderson, late of Calcutta. Prof. Heidman, .Mr. Beddard,

Dr. Sydney Harmer, Prof. Jeffrey Bell, Mr. .1. T. Cunningham, Prof. Kwart, Mr. Shipley,

Ml-. Pinfitt. Exeter, Dr. Fulton and Mr. 11. C. Williamson, of the staff" of the Fishery

Boai'd, Mr. .\rnold Watson. Sheffield, Mr. Shi-ubsole. Sheerness-on-Sea, Mr. Sibert

Siuindeis. Whitstable. and Mr. Hornell. of Jersey.

For assistance in other respects I have gratefully to remember Prof. Giard. of Pari.s,

Piof. Alex. Agassiz, A. E. Verrill, John Murdoch, .1. Walter Fewkes. I'rof. H. E. Webster,

Dr II. 1'. Johnson, Miss M. Lewis. .1. K. Benedict. Dr. T. 11 Montgomery, of the United

States, Dr. J. P. Hill, of Sydney, Prof. A. G. Bourne. Madras, Prof. W. B. Benham, Otago,

Prof. Harvey Gibson, Liverpool, J. Jennings Hind, Mr. Garstang, Plymouth. Prof. Gilson,

of Lf)uvain. the hite Prof. Loven. Stockholm, the late Dr. A. .T Malmgreu, Helsingfors,

Dr. I".niil Marenzeller, Vienna, Prof. A. P. Mnri'iii, Marseilles, MM. Pruvot and Racovitza,

Prof. G. 0. Sars, Dr. Fridiof Nansen, Christiania, Prof. Hjalmar Theel, Stockholm, Dr. A.

Wiren. Upsala, Prt)f. Hubrecht. Utrecht. Prof. Haeckel. Jena. Dr. W. Michaelsen. Hamburg,

Prof. C. 0. Miuot, Boston, Prof. Playliiir Mc.Murrich. Michigan. Dr. Langerhaus, Madeira,

Louis Roule and Baron .Tules de Guerne, Paris, Baron de St.-Joseph. Prof. Paul Hallez,

Prof. Barrois and M. Iklalaipiin. Lille, F. ^lesnil. Paris, M. CauUery, Lyons, Pierre Fauvel,

Caen, Julian Fraipont, Prof. Julin. Liege. Jules Bonnier. E. Brumpt, Dr. Kiikenthal,

Jena, Prof. Elders, Giittingen, Prof. B. Hatschek, Dr. R. Greef. Dr. F. Vejdovsky. Praag,

Prof. Hensen, Kiel. Prof. K. Brandt. Dr. J. Reibisch, Th. Kuhlgatz, Dr. V. Hacker,

Freiburg. P. Tauber and G. ^1. R Leviusen. Copenhagen, Dr. R. Horet, Leiden. Dr. G. A.

Hansen, Dr C. Apstein, Kiel. Dr. Apellof. Bergen, Ivar Ardwidsson, Dr. C. Aurivillius,

Dr. D. Carazzi. Florence. Dr. S. Orlandi. Dr. C. J. Cori, A. Birula, St. Petersburg. Prof.

]M()l)ius, Berlin, Prof. Kishiuouye, U. Takura. S. Goto. S. Hatai, and A. lizuka. Tok5'o,

the late Prof. Moseley, Dr. ilurie, Capt. Fielden, Dr. ilarcus Gunn, the Duke of Argyll,

and tlie late Sir Walter Elliot, of Wolfiee. My colleague. Prof. Lawson,. kindly looked

over certain proof-sheets when they were delayed by an illness ; Dr. A. T. ^Lnsterman

also gave me his valued aid at this time. I am also indebted to Prof. Wiltshire for his

careful revision and suggestions.

Various Fishery officers in Scotland, especially ^Ir. Bain of Peterhead. ^Ir. Duthie of

Lerwick, Mr. Mair of Montrose, and ^Ir Cooper, formerly of Aberdeen, have been of

much service in forwarding specimens used as bait or otherwise interesting.
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For the best of the coloiirnl .liiiwii ;j;s Irum lite I .iin m(lel)ted to my late sister, Mrh.

niinther, the loss of wlmsc ileiiciitc touch and exj)eiieiife Ims been jjreatly felt in the

comjjletion of the work. 1 liiive also to tliank Dr. A. T. .Masterinan, Rev. J. M. Andersou,

my artist—Miss Ada Walker, and Mis^ Burnet of St. Andrews, for aid in this respect.

The present part contains comparative!} i)l;iiii examples of the group, which is remarkable

for beauty of coloration in such as the I'hyllodocidae, Nereidte, and many others.

It has hoen found impossible to represent all the parts required for identification from

the living form, because many have not been seen alive, or if so, under circumstances

inimical to anything else tlian preservation. Yet this is not altogether a drawback, since

many workcis have unly sjjirit-speciineiis to deal witli, and tlic parts so preserved retain

certain useful characteristics. On this head, indeed, diverse views are held, one of the

most recent being that of Dr. H. 1'. Johnson, of Califoi-nia. who asserts that descriptions

from life are only advantageous in respect to colour.

W. C. M.

Gatty Makink Labokatokv.

St. Andrews
;
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DESCRIPTION

GENERA AND SPECIES

BRITISH MARINE ANNELIDS

(ANNELIDA POLYCH^TA).

29





217

Order POLYClIyETA.

^Makim: worms usually with u dctinitc liciid (prostoiiiiuui), wliicli dorsally bears eyes

and tentacles, and ventrally palps, besides possessing other sense-organs.

From the l)uccal region (peristomiuni), which frequently carries cirri or other organs,

the foro-gut often sends out a protrusible proboscis—armed or unarmed. (Esophagus may
have a pair of diverticula. Alimentary canal simple or iiranched, and a median dorsal

and median ventral mesentery may be present.

Body of one or more regions, generally elongate and cylindrical, sometimes flattened

and compressed, of numerous segments, which internally are marked rather by the

oblique muscles than by diaphragms. The last segment in many has long ventral (anal)

cirri. It is invested by a thin, tough cuticle covering a granular layer,' bounded

internally by basement-lining, then a more or less complete layer of circular muscular

fibres, while within are four longitudinal muscular bands,—as a rule, two dorsal and

two ventral. The oljlique muscles converge from the dorso-lateral region to the vicinity

of the nerve-cords.

The segments in the free examples bear lateral processes of the body-wall (feet or

parapodia), and each foot is frequently divided into a dorsal and a ventral lobe, with a

spine (aciculnm) to which motor muscles are attached, and a group of specially

differentiated bristles, besides a dorsal and a ventral cirrus.

Ees()ii'atory organs either free branchiiB or the general surface.

Circulatory organs genei-ally closed, contractile or non-contractile vessels. Blood

red, pink, green, or pale, corpusculated or non-corpusculated (?) ; occasionally absent.

Perivisceral (ccelomic) fluid abundant, highly organised and corpusculated. In

certain forms the perivisceral corpuscles ai-o coloiu'ed, and the whole may act as a

substitute for the circulatory fluid.

Nervous system consists of cephalic and subcesophageal ganglia with commissures,

separate or closely applied longitudinal ganglionated trunks, with or without neural

canals ;
placed in or internal to the granular layer under the cuticle. A stomato-

gastric system of nerves also occurs.

Reproductive organs are developments of the perivisceral (ccelomic) epithelium in

connection with the ventral blood-vessels. The products escape by the segmental

organs (nephridia), or by rupture of the body-wall. Sexes, as a rule, are separate, but

some are hermajihrodite. Polymorphism and asexual reproduction also occur.

The segmental organs may act as genital ducts, and are arranged in pairs in few oi"

many segments.

Larva a trochophore. Metamorphosis during development.

Free or sedentary (errant or tubicolous).

' Formerly named hypodenn, a term, however, which has given rise to misappreheDsions.
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FAMILIES, GENERA, AND SPECIES, OP THE BRITISH MARINE
ANNELIDS.

(ANNELIDA POLYCH^TA.)

OuDEit—POLYCH^TA.

Family I.—Amimiinomid^.

Cephalic lobe rounded or compressed. A median and two lateral tentacles, though

the latter may be absent, an elongated dorsal caruncle, and four eyes. Body elongate,

oblong or ovate-obloug, feet with the dorsal and ventral divisions widely separated and

furnished with cirri. Mouth removed from the tip of the snout ventrally, with

modified segments laterally ; protrusible j^roboscis devoid of jaws. Feet peculiarly

modified, the dorsal lobe being extended and merged into the dorsum, but with bristles,

branchife, and cirri. Bristles brittle, calcareous, and tubular, with gelatinous contents
;

rarely hook-like spines. Buccal apparatus and proboscis large and complex ; alimentary

canal often with a cajcum in front. Anus dorsal. Two posterior appendages. Nerve-

cords either lie within the body-wall, the decussation of the oblique muscular bands

being beneath them, or the latter are attached at the outer border of each trunk.

Oviparous.

Sub-fainibj—Aju'uinomix.v.

Cephalic lobe rounded, furnished with a median and two lateral tentacles; body

elongate; branchiae on the dorsum of the feet, which have their dorsal and ventral

divisions widely separated. Bristles brittle, calcareous, tubular, with gelatinous

contents.

Nerve-cords somewhat small and flattened, occupying an area bounded internally

by a transverse band of fibres, and externally by the circular muscular layer and the

granular layer beneath the cuticle. The oblique muscles are attached at the outer

border of each trunk. Intestine simple.

Savigny in his ' Systfeme ' (1820) made the Amphinomae the fourth Family of his

first Order Nereidse, characterising them as follows :— Branchiae large, complex,
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situated iilong the superior border of all tbe dorsal divisions of the feet, the first three

or four excepted, or behind the border, and extending to the ventral branch, resembling a

j)iiinatilid leaf (feuilles), with tufts or arbuscles, which generally divide at their origin

into several trunks, now coalescing, and again separating more or less distantly the one

from the other. Mouth with a short proboscis, opening longitudinal!}' at the extremity,

without prominent folds or tentacles, and devoid of jaws. Eyes two or four; antennae of

moderate length and generally complete. Sometimes the middle and exterior are

absent; the unpaired is always present and inserted at the front of the caruncle

superiorly, the latter extending to the third or fourth segment. Feet with large

separate divisions, each furnished with a single bundle of bristles and without a spine.

Cirri well marked, subulate, enlarged at the base, or in the form of two articulations, of

which the one, large and short, serves as a support for the other, which is completely

retractile. They are inserted within the orifice of the sheath, behind the bundle of

bristles. The anterior feet do not differ materially from the posterior. The feet of the

first and second segments exist in all the genera.

Lamarck* (1818) followed Savigny in his classification of the group.

Q*]rsted ^ ])lace<l the family Amphinomaccaj in his division Maricoke, characterised

by having bristled [)inna', a depressed body, segments numerous and defined, and with

the alimentary canal often branched. They were finally distinguished as Chaetopoda

Trematodiua, witli branchisB completely ramose. He does not include any repre-

sentative, however, in his list.

Kinberg' describes the Aniphinonua as having the mouth inferior, formed by the

anterior segments; pharynx protrusible, devoid of papillte and jaws; cephalic lobe with

four eyes and a caruncle. The cirri and branchias do not alternate. He divided the

group into two families—the Amphinomacea and the Euphrosynea. His first family,

the Amphinomacea, included CItlocia, Sars, iVo/oj)//;/o*', Grube, Lirione, n., Ampltiuome,

Bruguiere, Hcrmodicc, n., ami Euri/tJioi}, n. The characters were—cephalic lobe rounded ;

no tentacle; twoantennee; two autenniform palpi; branchite on few segments ; dorsal and

ventral divisions of the foot distinct. The representatives of these genera are more

characteristic of the warmer seas, as shown by the earlier writers, as well as by Kinberg's

paper and the voyage of the " Challenger." Even the expedition of the " Porcupine," in

1870, brought fine specimens of CIdoeia from the ^lediterranean. The labours of Prof.

M. Sars, however, introduced in 1861 a northern example of the genus Enrythoi-

;

' and his

distinguished son, Prof. G. 0. Sars, added another representative of the family in

Pammphinomc^'' which he bad found amongst the unpublished manuscripts of his

father.

lu the catalogue of the Royal College of Surgeons'' an account of the circulation

and the brauchial plexuses of Amphinome capillata is given.

' ' An. sans Vert.,' vol. v, p. 327.

2 ' Aun. Danic. Consp./ p. 4, 1843.
^

' Ofversigt af Kougi. Vet. Akad. Forhaudl./ Aug. 14, No. 1, p. 11, 1857.
^ ' Christ. Videusk. Selsk. Forhaudl.,' 18(31.

'"

' Some Kemai'kable Forms, &c., off the Norwegian Coast,' Christ., 1872, p. 45.

" Vol. vi, p. 14.
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Ehlers (ISGI) pliiccd the Anipliinomea as the first family of his order Nereidea,

characterising them as having the nioutli on the under surface, surrounded by several

segments. The head is not clearly defined, and bears a caruncle which extends over

several segments. Under this family he includes ('hloeia, Natupi/go.s, Lirione, Aiujiliiuoiiic,

Hermodice, Eurythoe, Euphrosyne, Spiuther, Aristenia, Hipponoi', Lophonota, Zothea, and

D'uhjinohranch us.

Grube, in his ' Annulata Hemperiana' (1878), comprehended the Euplirosynidai in his

family Amphinoinea. He describes them as having an oval or elongate body, more or

less depressed, frequently tetragonal ; and with one or two anal appendages. The

cephalic lobe is united with the buccal segment beneath, generalh' with a caruncle and

a bifid pre-buccal process. Tentacles one or three, sub-tentacles (palpi) two or none.

E^'es t\Vo pairs. ]\Iouth inferior. Buccal segments several, rarely one. Dorsal cirri

single or double ; ventral single, cirri rarely absent. Fascicles of bristles double on each

side. Spines none, liristles simple, now capillary, now unequally bifurcate ; rarely com-

pound, hooiced. Bi'anchias dorsal or marginal
;

)>iiiiiate, ramose or simple, rarely absent.

Pharynx (proboscis) somewhat suboval, having neither jaws nor papill?e. This is a more

detailed diagnosis than he gives in his ' Fanailien der Anneliden ' (ISol).

Claus, in his ' Grundzuge ' (1880), made the Amphinoniinae the first sub-family of the

Amphinomidaj.

Carus describes the Amphinomea ('Prod. Faun. Medit.,' 1^84) as having the mouth

on the ventral surface, surrounded symmetrically by several segments ; cephalic lobe little

differentiated, or represented b}' a caruncle on the dorsal surface covering several segments.

The genus Amphinome he characterises thus :—Head with three antennse, four eyes, and a

distinct caruncle; tentacular cirri two; caruncle covering two to three segments, more or

less plicate ; feet biramous, divisions distinct, a hiatus between the bristles ; branchiae

arborescent, branches and ramuscles numerous.

Genus I.— PAiiAJirniNOMi;, i^ars, 1807.

The genus Paramphinome was characterised by Sars as having a moderately

elongate vermiform body, segments few. Cephalic lobe small, produced posteriorly; no

caruncle ; no eyes. Five short tentacles, cylindrical and subequal—a median in the

posterior part of the head, two anterior, aud two lateral. Dorsal and ventral cirri present

in the first segment of the body, elongate, similar to the cephalic tentacles ; rudimentary in

the other segments. Mouth a longitudinal fissure surrounded b}- four fleshy lips. Anus

terminal. Feet biramous, the dorsal aud the ventral divisions, which are small, widely sepa-

rated. The dorsal bristles are of two kinds—a shorter simple serrated series, and a longer

and much more slender kind, with a spur at the base of the terminal region. Amongst these

are also some long, slender, and tapering bristles—faintly aud sparsely serrated towards

the tip. The inferior bristles have in some the distal end of the shaft dilated and bifur-

cate, one of the divisions being short and simple, the other elongate aud serrate ; others

are long and slender, with fiue serrations towards the tip, while a few are shorter aud

more boldly serrate. Two strong and somewhat S-shaped hooks are in front of the
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insertion of the dorsal bristles of the first segment. Branchiaj occur only on the anterior

segments, and are large and dichotomously divided, extending across the dorsum.

pAltAMPniXOME PCLCUEI.LA.

Anterior end of ParamphiHomt pulrhrUa, S«r«. (After G. O. Sut.)

Enlarged.

Specific Cliaraclt'is.—Body nearly cylindrical, a little broader than high, slightly

tapered anteriorly and posteriorly. Setigorous segments twenty-four to thirty-three.

Cephalic lobe narrower than the first segment, produced into a conical process

posteriorly. Branchice commencing on the fourth setigerous segment, and from four to

six in number, dichotomously divided ; terminal processes cylindrical. Colour pale.

Length 9 mm.

Synonyms.

1868. Uipponoe Jeffreysii, Mcintosh. Ami. Nat. Hist., 4 ser., vol. ii, p. 250.

1869. „ „ Idem. Trans. R. S. E., vol. xxv, p. 406, pi. xv, f. 1.

„ Paramphinome pulchella, M. Sars. Vidensk. Selsk. Christian. (Aar, 1868), 1869, p. 2.54.

1872. „ „ G. O. Sars. Remark. Forms An. Life, vol. i, p. 45, pi. iv, f. 19—35.

1873. „ „ Sars. Bid. Christ. Fauna, p. 15.

1875. „ „ Ehlers. Zeitsch. f. w. Zool., vol. xxv, pp. 17 and 31.

1876. „ „ Hansen. Annel. Norsk. Nordhavs-Exped., 1876, Nyt. Mag. f. Nat.,

vol. xxiv, pi. i, p. 4.

1879. „ „ Tauber. Ann. Danic, 78.

Habitat.—Dredged in St. Magnus Bay, Shetland, by Dr. Gwyn .Jeffreys in 1867,

at a depth of 100 fathoms. 6. O. Sars found it occasionally at Lofoten in water

ranging to 300 fathoms ; in the Christiania Fjord in 100 to 230 fathoms ; and also more

frequently at Aalsund on a muddy bottom in 20 to 30 fathoms near the shore. It has

even come from a depth of 600 fathoms. The species extends to Norway and the Arctic

seas (Hansen).
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In 1872 G. 0. Sars gave au excellent description with figures of this form under the

name of Pnramphiuome pulcheUa, M. Sars, mentioning that it is widely distributed

round the Norwegian shores. As be had an opportunity of observing living specimens

his description has been, as far as possible, added to the original account.

The head is rounded oval, convex dorsally, somewiiat conical in front and even

more so heliiml, sinei' it projects over the first segment almost to its po.sterior border.

It is furnished with Hve tentacles—two shorter in front and two longer on the projecting

median region. The unpaired is behind tlie latter on the tongue-shaped posterior part

of the head. No eyes are present.

The body is nearly cylindrical, a little wider than liigii, and tapering at both ends.

The Ijristle-bearing segments range from twenty-three to thirty-three, are about twice as

wide as long, and distinctly divided from each other. Each has a dorsal and a ventral

division of the foot, and a dorsal and a ventral cirrus, the latter organs being short

—

except in the first and three last segments. The mouth has four fleshy lobes or lips,

and tlie proboscis is often everted in spirit-preparations. The anus is terminal and

crescentic.

The branchifB are confined to the anterior part of the body, and appear to be

normally five pairs, six pairs being less common, while four occur in younger specimens.

They inci-ease in size from before backwards, the first being on the fourth bristled

segment. They are dichotomously divided, broad, fan-shaped organs, which even over-

lap on the dorsum. They liave two primary divisions, each of which is more or less

subdivided. Two lateral vessels are visible winding along the body and connected by

branches with the gills, besides a median ventral vessel which anastomoses with the

former.

The dorsal and ventral divisions of the foot are widely separated. The bristles

of the superior lobe (Plate XXXV, figs. 19 h, c) are for the most part shorter and

stouter than the inferior, the former (6) being one of the largest, viewed somewhat

obliquely so as to show the faint serrations. When the bristle is turned round (as in c),

the latter are scarcely observable. Besides, there are some long, slender, and tapering

bristles faintly and sparsely serrated towards the tip. The inferior lobe of the foot has

likewise two kinds of bristles, a few (Plate XXXV, fig. 19 a) with the tip of the shaft

dilated and bifurcate, one of the distal portions being short and simple, the other

elongated and serrate. The rest of bristles in this lobe are either long slender forms

with line serrations towards the tip, or short and more boldly serrate.

In the first body-segment, in front of the insertion of the dorsal bristles, are on each

side two strong and somewhat S-shaped hooks.

The w^ant of eyes, and of a distinctly marked caruncle, as Sars says, distinguishes it

from other known representatives of the family. The form of the bristles resembles

that of other members of the group, but the remarkable hooks on the dorsum of the

first segment are unicpie.

Colour.—Pale and rather transparent, so that the dark intestine is readily visible.

The animal is somewhat sluggish, rolling itself up in a circle when irritated, so as to

make the long bristles project outward like those of a iV^erme-larva. When nnmolested

it uncoils and moves hither and thither with a sluggish snake-like motion.

30
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fJenus II.—EuKVTHOK, Kinberg, 1857.

Body elongated, with flattened rectangular segments. Cephalic lobe lai'ge, rounded

or pentagonal ; eyes four, dorsal; a median, and two lateral tentacles ; caruncle trilobed.

Palpi forming two adnate lobes interiorly in front of the mouth, each with a tentacular

process or stylode (Racovitza).

Dorsal cirrus single ; bristles of the dorsal lobe linear, subarticulate, others subbifid,

with a serrate limb and a short process. Ventral bristles bifid. Branchiae from the third

segment backward.

Edbythoj; borkams, >^ars, 18G1. Plate XXVII, fig. IG.

Specific Chiracters.—Head somewhat horse-shoe shaped, with two short awl-shaped

tentacles (lateral) in front, and two longer a little l)ehind. A curved line separates the

head into an anterior and a posterior region, the latter more elevated and furnished with

lour reddish eyes, the anterior being about twice the size of the posterior. A little

behind the anterior pair is a filiform tentacle, while behind the eyes the caruncle

extends to the anterior border of the third bristled segment. Body elongate, straw-

yellow or pale vermilion, twenty-three to sixty-seven segments, and in transverse

section nearly square, though the ventral surface is most flattened. Branchiae commence

on the second bristled segment as a tuft of four papilliform processes, and generally arise

behind and somewhat below the dorsal fascicle of bristles, and consist of a tuft of three

or tour pale tinger-likc processes. They are continued almost to the tip of the tail

(antepenultimate segment), which terminates in a rounded papilla with a minutely

crenate margin. The dorsal division of the foot has a jointed cirrus, and bristles of two

kinds—bifid witli a serrated limb of greater or less length, and somewhat stronger simple

bristles with serrate tips. The ventral division has also a jointed cirrus, and many bifid

bristles somewhat stouter and with shorter tips (about four serratures). Length one to

one and a half inches.

Synonyms.

1861. Enrythoii borealU, Sars. Vid. Selsk. Forb., 1861, p. 56 (p. sep. copy).

1869. Ainphinome vagans? Mcintosh. Trans. R. S. E., vol. xxv, p. 406, pi. xv, f. 1.

1876. Eurytho'e borealis, Mcintosh. Trans. Z. S., vol. is, p. 373.

1896. „ „ Racovitza. Arch. Zool. Exp., 3e ser., iv, p. 179, pi. i, f. 1—6.

Habitat.—Under a stone in a tide-pool in Herm, August, 1S68. Sars found a

smaller example at Manger, in the neighbourhood of Bergen, in shell-sand.'

' It is doubtful if Dr. Benbam's view that specimens si.x inches long occur all round the British

area refers to this species, which appears to be rare in our seas.
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Tlic li( ;ul is \y.i\v, somcwliat liorsc-shoe shaped, wifli two sliort, conical, awl-sbaped

tentacles in fioiit.aiul two longer ones— stylodes (Racovitza)—a little beliind, opposite the

wide |)art of the snout. A curved line separates the anterior from the posterior part of

the head (Plate XX^'I^, fii^. Ki), the former beint^ flattened, the latter more elevated, and

furnished with four leddish eyes, the anterior being about twice tlie size of the posterior

pair. A little l)ehind the anterior paii" a filiform tentacle projects upward in the middle

line, and, itnincdiately l)chind, the caruncle extends as a wrinkled ridge to the anterior

border of the third biistled segment, and is of the yellowish colo\u' of the rest of the

dorsum.

The body is elongated, near)}- cylindrical throughout the greater part of its length,

only a little tapered at the extremities. The number of segments is sixty-seven in the

larger, forty-om' in the smaller specimens. in contraction the body is somewhat square

in transverse section, the inferior surface especially being flattened. The great shorten-

ing which takes place causes the prominent I'ows of bristles to project very boldl^'. The

sulci between the first three bristled segments are somewhat less marked, and the slope

of tlie l)ristli's more oblique, liut the I'est are very distinctly separated, indeed the body is

occasionally more or less moniliform. The first bristled segment is small and has no

branchi:©. The second has a tuft of about four papilliform branchial processes. Each

segment is furnished witli a dorsal and venti-al division of the foot—bearing bristles,

besides the brancliial tuft wliich springs from a point behind and rather below the dorsal

fascicle of bristles, and consists of about four tinger-like processes arising from a common
origin. They continue almost to the tip of the tail, being apparent on the third last

segment. All are pale in colour.

The dorsal division of the foot (Plate XXXVI, fig. 16) has a jointed cirrus, and a

group of bristles consisting—of bifid forms with elongate finely serrate tips (Plate

XXXV, figs. 20 and 21), of those with shorter tips with four or five serratures, and of

somewhat stronger tapering simple bristles with serrate tips (Plate XXXV, fig. 22).

The inferior division has also a jointed cirrus, and many bifid bristles somewhat

stouter than in the superior division, and with shorter tips having about four serratures

(Plate XXXV, fig. 23).

The tail terminates in a rounded papilla with a minutely crenate margin.

The proboscis commences at the posterior third of the fourth bristled segment (as

indicated by two brownish specks), and occupies the fifth and sixth segments. It is

somewhat fusiform, truncated anteriorly and posteriorly.

The specimens were of a general straw-yellow hue, somewhat paler anteriorly, and

pinkish here and there from the dorsal blood-vessel.

The animal is sluggish, crawling slowly about, and contracting into a bristled

mass when irritated. Occasionally the posterior extremity is twisted like a screw, and

it also coils its body into one or two convolutions, the condition it assumes in spirit

;

hence the examination is rendered difficult, and most of the fragile bristles are broken

during the efforts to decipher their structure.

This form seems to be the same as that found by Pi-of. ^I. 8ars in ISGI, though the

brevity of his description leaves some doubt. His sole specimen was a small one of 10

nun. in length, and occurred at a depth of sixty to seventy fathoms. As in other types
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of Annelids, however, forms which in the north frequent the offshore are found between

tide-marks in the soutli. Tlie number of the branchiaa differs slightly in the two forms,

Sars giving five as the usual number. Further inquiry is thus necessary before the

absolute identity can be satisfactorily ascertained.

Si(b-famUi/— Hii'UuosYNMNA.

Cephalic lobe compressed, bending downwards anteriorly to the ventral surface.

Dorsally a median tentacle, two eyes, and a trilobed caruncle, ventrally two eyes, two

short lateral tentacles, and a pair of adnate palpi in front of the mouth.

Body oblong or ovate-oblong, segments few, feet crest-like, the dorsal and ventral

divisions being indistinct. Bristles of the dorsal region brittle and hollow, with simple

or bifid tips or hooks with jointed stems, accompanied by simple bristles. Branchiae on

almost all the segments. Buccal apparatus large and complex ; alimentary canal simple,

with only a trace of an anterior civcum. Anus dorsal. Two posterior appendages. The

nerve-cords are separate and comparatively large, and lie quite within the body-wall,

—

the oblique muscles, which generally bound the longitudinal ventral mu.scles, in this

case decussating beneath them.

When Savigny established the genus Ewphroxune in 1S20, he placed it, as his

iiineteeuth genus, under his fourth family, the Anqjhinoma3 of Bruguiere ; and several

subsequent authors, such as Milne Edwards, Kinberg, Ehlers, and De Quatrefages, have

adopted the same arrangement.

Kinberg (1857) made the Euphrosynea the second family of his second group, Amphi-

Domea. A single genus and species only are mentioned. His description is—cephalic

lobe compressed ; neither antenna} nor palpi ; branchiae on many segments ; feet crest-

like and transverse. He subsequently (1867) made three groups of the Amphinomea, viz.

the Chloeia group, the Notopygos group, and the Amphinome group, and gave a brief

resume of the literature of each. He does not, in this paper, mention Euphrosi/ne or

Spiiithrr.

Grube included the genus Euphrosyne under the family Amphinoinidse both in his

earlier and later publications (1851—1878), having followed Savigny and the preceding

authors in this respect. It is placed under his primary division (tribe) Rapacia.

Ehlers * likewise adopted Saviguy's classification, placing all those with the dorsal

caruncle under this group (Amphinomea). He" gives an account of a fossil form

{Meringosoma ciirtum) from the lithographic slate of Solenhofen which approaches

Eiiphrosiine in character. In his recent publication (' Floi'ida Anneliden,' 1887) he

adheres to this arrangement. Amongst other features he noticed the hollow nature of

the bristles.

The Euphrosynidse in the classification of De Quatrefages^ were grouped under the

^ ' Borstenwiiriuer,' 186-i.

- 'Cassel,' 1869, p. 161, pi. sxsvi, f. 3.

3 ' Anneles,' 1865.
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Amphinomiens, ;iiiil sopanitod Iroifi tin' Aiiliroditiiiiu l)y llic I'almyridEe, Eunicklaa aud

Lumbrinereidiv. Tlio Anipliinomida) lio characterised by the similar ur subsimilar seg-

ments, l)y the al)sc'nco of buccal armature oi* its simple nature, and l)y the presence of

arborescent brauehia) on the segments. The separation of the Euphrosynidaa and their

allies from the proximity of the Aphroditida3 does not seem to be warranted on anatomi-

cal grounds.

riaus in his ' Grund7,u<i:e ' (ISSO) placed the j'luplirosyninas as a sub-family of the

Auiphiiiomid;e.

Cams' makes Maphrosine one of the genera of hia Amphinomea, and describes it as

having the head with one or several antenna3, two eyes, and a caruncle; body ovate;

feet biramous, rami confluent ; braiicliia3 springing from numerous trunks more or less

branched.

In Benham's" (189G) classitication they form part of hiseightli family Amphinomidte,

placed between the Nephthydidfe and Eunicidai, a position which, as already indicated,

cannot be supported on anatomical or other grounds of value.

Genus—Si'iNTHKK, Johnston, 1845.

Oniscosoma, M. Sars, 1850.

Cryftonota, Stim2)so)i, 1854.

Body ovoid ; dorsum more or less convex ; segments few. Cephalic region incised

as in the other segments, and bearing dorsal bristles, lamellae and uncinate setae. Eyes

four, at the base of the dorsal tentacle. Buccal aperture inferior—set in the midst of the

neighbouring segments. Proboscis exsertile, short and semi-tubular. Intestine pinnate.

Anus posterior. Nerve-cords widely separated. Segmental organs absent. Neither

cirri nor brancliias.

Since few opportunities have occurred in this country of seeing living examples of

the genus, it will most conduce to brevity and clearness if the recent work of von Graff

be summarised.

Polychgeta with elliptical and dorsally convex bodies gently rounded anteriorly and

posteriorly, and having distinctly marked segments. The flanks have a series of short

parapodia with a dorsal lamella in each segment. In the centre anteriorly is a single

tentacle, while posteriorly two wart-like anal cirri occur. At the base of the dorsal

tentacle are four small eyes. On the ventral surface a little behind the snout is the

mouth. Posteriorly is the anus, with the reproductive aperture in front. The free dorsal

lamellaj have a double row of chitinous bristles with simple or bifid tips. The parapodia

have a prominent hooked and jointed bristle, and from one to four of the same kind

undergoing development, besides from eight to thirteen simple bristles. The brain lies

under the dor.sal tentacle. The sincipital region of Kacovitza is the only part of the head

remaining, and consequently the middle region of the brain is alone present—both the

' Op. cit., ' Prod. F. Medit.'

= 'Camb. Nat. Hist.,' p. 318.
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anterior and the posterior being absent—the result, according to Racovitza, of parasitism.

Tlie two ventral nerve-cords are widely separated, with a ganglion in each segment, and

a transverse commissure. Tlie alimentary canal has a muscular pharynx without dental

armature, with paired diverticula of the middlr and iiind gut, and a dorsal blind gut. A
vascular system is present, luit liotli l)ranchia3 and nephridia are absent. Thf sexes are

separate.

The genus Spinther was established by Dr. George Johnston in 1845 foi- an Annelid

{8. (inlncoulcx) half an inch in length, and fully a quarter of an inch in breadth, which he had

received from W. Thompson of Belfast, who had dredged it in six to ten fathoms in the

iieiglibourin<,' bay. It is remarkable that no undoubted example of this species has been

found in British waters since that date, though another .species has once been procured in

the Minch. Dr. Johnston mentions its cream-yellow colour, the ab.sence of distinct " head,

tentacula, and tentacular cirri," and gives the number of the dor.«al lamella3 at thirty.

He correctly noticed the general form of the " feet," the presence of the cirrus and other

features. He also distinguished the hooks and the various kinds of bristles, though his

figures were not drawn with that scientific accuracy—probably from deficient microscopic

power—which modern requirements demand. He grouped the genus under the Amphi-

noinida). Unfortunatel}' the type-specimen ' is not in the British Museum, where Dr.

Johnston's collection of Annehds is. The ciliated pits on the anterior portion of the

cephalic region are probably sensory (Racovitza).

Michael Sars five years later (1850) de.scribed his Onisromma arcticum, n.g. et sp.,

which he had dredged in Koniagfjord, in thirty to forty fathoms, on a sponge. This form

had twenty segments, a tentacle and four eyes in the third segment. He gave an

account of the dorsal lamellas, the marginal expansions with the bifurcate bristles,

and tlie ventral division with the hooks. He linked it with Euphrosipie.

Edonard Grube next year (1851), in his * Familien der Anneliden,' considered that

Spluihrf leaned to the Siphonostomaj or to the Amphinomea rather than to the Aphro-

ditida'.

A few years later (1S54) Dr. Stirapson formed the genus Cryptonota for a similar

Annelid, giving most of the characters already known, and stating further that the

branchiffi resembled those of Euphrosyne, though he could not satisfactorily make them

out.

Grube (1S60), in describing Spinther miniaceuK, a new species, placed it near

Amphinome.

In A. de Quatrefages' ' Histoire des Anneles ' Johnston's species is given at the end

of the Ohloreniiens, under the genera and species of uncertain position, it being noted

that while Johnston considered it near the Aphroditidte, Grube thought it approached the

Amphinomacese and SiphonostoniEe, and that he (the author) was entirely of the latter

opinion, wliicli he based on the structure of the feet, the presence of "albuminous"

matter in them, and the nature of the hooks.

Clapavede in a note" states that the genera Spinther (Oni^cosoma) and Cryptonota are

identical.

1 I am indebted to Prof. .Jeffrey Bell for making a search.

- ' Arch. so. Phys. et Xat.,' t. xxii ; ' Bibl. Univ. et Rev. Scientif .,' Apr., 18(55.
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;\r;ilinn:ivn in bis 'Annulata Polyclicetii ' (18(>7) iiipliidcfl Siirs's species iiiider tlie

genus Spintlior—as ,S'. arrticun, Sars.

In J8G0 I found in tlio ]\[incli, off North Uist, a form wliicli was placed under ,S'.

OJWSCO((/('S, Johnst., but wliirli is clearly S. miniace 11s, Grnho, or more correctly S. arcticuH,

Sars (lion Wiren).

Hansen next (1882) describes a form wiiicli ho identified with ,S'. inrtii-ns, Sars, from

the Norske Nordhavs-Expedition. The description and figures, however, as von GrafF

says, agree better with 8. oniscoides, tliough the somewhat indiffe7-ent drawijigs of tlie

bristles leave some doubt.

In the account of the Annelids of the Vega Expedition (188:]) Wirdn described a

species which lie calls S. arcticus, but which materially differed from Sars's form in size

and in structni'e.

'I'he same year Levinsen, in liis systematic account of the geographical distribution

of the northern Annelids, confused Sars's species with Wir^n's, and made Hansen's

(iS. oniscoides) a new species.

Drasche ' furtlier in 18S5 gave an excellent anatomical description of <S. miniaceus,

Gruhe. He found this species chiefly on the surface of the sponge Tedania anhelans,

Lieberk., at Trieste. He pointed out the double nature of the dorsal membranes—of

the structure of which he gives good figures. Underneath the cuticle is the hyj)oderm,

which is thickened in certain regions. The muscular investment which occurs next is

more or less continuous as an outer longitudinal and an inner circular layer, but in his

figui'e (pi. ii, fig. 7) of the ventral region the reverse arrangement is shown. His

description and figures of the cephalic ganglia (brain) are good, as are also his remarks on

the eyes. He gives a clear account of the alimentary canal and of the dorsal blind gut,

which joins the intestine in front of the rectum. His account of the circulatory system is

brief, since he had only examined the system in section—a dorsal vessel, a ventral trunk,

and transverse vessels in each segment being the chief features alluded to. He concludes

his paper with remarks on the body-cavity and its septa. Between each pair of septa are

the ganglia of the ventral cords and their commissure, the diverticula of the gut and the

transverse blood-vessels. The rest of the cavity, in his specimens, was filled with the

reproductive products. In the male the region of the dorsal blood-vessel is specially

connected with the development of the sperms, as Haswell and Selenka showed in the

Aphroditacea. He found no segmental organ (nephridium).

The most complete account of the genus, however, is that of L. von Graff (1887).

This author had an extensive series of specimens, and brought to bear on their structure

modern methods of investigation. After an historical introduction he gives the characters

of the genus and the three species known, viz. S. oniacoides, Johnston, >S'. miniaceus, Grube,

and (S. arcticus, Wiren. The adojition of the specific term tircticiis for the latter, however,

seems to be open to some objections, since Sars's name arcticus has some claim to priority

over Grube's term miniaceus, and confusion may result from the application of the same

name to a different species, northern though it be. He shows that S. miniaceus is the

smallest of the series, S. aniscoides considerably larger (2G mm.), while N. arcticus

1 Drasclie, R. von, ' Beitriige z. feniereu Auat. der PolychiEta,' Wien, 1885, l-l pp., 2 pis.
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reaches the length of 50 mm. A general structural description follows, and he points out

the essential differences of the dorsal lamellae in the three species. Bifid dorsal bristles

only are present in /S. miniaceus, while in the other two simple bristles accompany the

former. The mouth opens on the ventral surface anteriorly, and four small browu eyes

lie at the base of the tentacle, each with a short thick nerve from the cephalic ganglion.

The nerve-cords are separate except for the ti-ansverse commissures. The alimentary

canal consists of fore, middle, and hind gut, besides ca^cal appendages. The pharynx is

muscular. The mid-gut possesses generally a pair of diverticula in each segment, and

terminates in an anus which has a pair of short cirri. Excretory organs are absent, but

a blood-system is present. There are no differentiated branchiae. The reproductive

elements are separated from the body-wall, and lie in the body-cavity. All are parasitic

on sponges.

Recently Racovitza' (1896) has carefull3' investigated the structure and homologies

of the cephalic region, and he is of opinion that only the sincipital region of the head

remains witii the tentacle and the four eyes, and the much reduced brain internally; the

latter (brain) consisting of the middle region only, whereas in Eurytboe and Eupbrosyne

l)otli the anterior and posterior regions of the brain are present. This reduction of the

cephalic region he attributes to parasitism on Ei<pt>reUa and other sponges.

The species show a certain amount of variation, and von Graff" thinks that the some-

what radiate arrangement of the parts anteriorly and posteriorly approaches the condition

in Myzontoma , which occurs on starfishes, while Spintker frequents sponges.

In the pinnate arrangement of the alimentary caeca Spintlier differs from the typical

Euphrosynina, and approaches the Aphroditidae.

1. SriNTHEi; oxiscoiDES, Johnston, 1845.

Specific Characters.—A dorsal cirrus at the end of the parapodium. The dorsal

lamelte project at the free margins and have a series of strong, simple or bifid bristles.

The hooks of the parapodia are powerful, pectinate at the projecting margin, and the tip

is strongly curved. Ventral surface furnished with small papilhe (warts) on the ridges

which flank a median furrow. Posterior end split to the anus.

Syxoktms.

1845. Spinther oniscoides, Jolinston. Ann. Nat. Hist., vol. xvi, p. 8, pi. ii, f. 7—14.

1854. Crypionota citriua, Stimpson. Marine Invest. Grand Mauan, p. 35, pi. ii, f. 27.

1865. Spinther oniscoides, Jolinston. Cat. Brit. Mus., p. 127, pi. xiv, f. 7—14.

1882. „ arcticiis, Hansen. Auuel. Norsk. Nordhavs-Exped., p. 44, pi. i, f. 1— 5.

1883. „ major, Levinsen. Sj^st. Oversigt. nordiske Auuulata, &c , Vidensk. Meddelels, p. 125.

1887. „ oniscoides, Graff. Zeitsch. f. w. Zool., vol. xhi, p. 90, pi. vi—viii, and woodcuts.

Habitat.—Dredged off Castle Chichester, Belfast Bay, by ilr. Hyndman in 1844,

and off Anglesey in seventeen fathoms (Hornell) ? (fide Dr. A. Merle Norman). Abroad

1 ' Arch. Zool. Exper.,' 3 ser., vol. iv, p. 197, &c., 1896.
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it lias bet-'ii met with in the i5ay of Fuinly, Now Brunswick, l)y Stiini)Son iiiid Leidy, and

at Station 275 (Ost Havet) den Norske Nordhavs-Expedition 1876-H (Hansen). Verrill

includes it in his list of marine forms from Cape Cod to the St. Lawrence.

Ihvh/.—Length 11 to 26 mm., the British forms seen by Johnston approaching the

tirst-mcntioncd figure, ovate or somewhat oblong, convex dorsally, smootlily rounded at

each extremity. The more convex dorsum has a series of symmetrical double lamellae,

strengthened by simple or bifid bristles, the tips of which slightly project beyond the

skin, those lamella) being coiitinumis with the feet, wliieli iu Von Graff's example amounted

to forty-eight, Johnston's sjx'ciineus, apparently having fewer. The ventral surface hag

a series of low ridges studded with minute warts, the anterior sloping forward and the

posterior backward, the middle line being marked by a furrow, likewise warty. In the

largest example (2() mm.) tlio thickness in the centre of the body was 2'o mm., thinning

otr at the sides, and the In-eadth about 11 mm.; the height of the dorsal lamell* in the

same being 1'5 mm. The anus terminates some distance within the posterior border, the

adjoining pair of ventral ridges presenting no special differentiation.

Colour.—Johnston's examples were of a uuifoim cream-yellow colour, while Von

Graff's had a yellowish-ochre hue. Stimpson observes that his specimen was of a

beautiful lemon-yellow colour, resembling very much that of some sponges occurring

with it on a gravelly and muddy bottom in thirty-five fatlioms in Hake Bay, Grand

^lanan

.

Head.—This region is merged into the general contour of tlie body, but bears

superiorly over the brain the ridge-like dorsal tentacle with four eyes at the base. The

mouth opens on the ventral surface some distance behind the anterior border, often as a

I'adiate button—from the protrusion of the proboscis.

Feet {parapodht).—These are distinguished by the possession of a ringed base, and

the presence of a short dorsal cii-rus of about four or five segments, the lamellar ridge of

the dorsum curving smoothly away from it on the one hand, while on the other the

golden hooks emerge near its base ventrally. The hooks, which are excellently figured

by Von Graff,^ have strongly curved and sharp points, while the terminal process of the

shaft is boldly serrated. One or two of these project freely, while internally one or two

are in course of development, the point appearing first, according to Von Graff, in a

cellular matrix.

It is remarkable that, notwitlistandiug the great increase of zoological explorations

of the British seas, no example of this species has been procured since Dr. Johnston

described it, with fair accuracy—botli with regard to external form and the characters of

the bristles and hooks—from two examples forwarded by Mr. Wm. Thompson of Belfast.

Moreover, Prof. Jeffrey Bell informs me the type specimens cannot be found in the

British Museum. Under these circumstances the only alternative was to utilise what

had lieen so ably written by Von Graff and others, and place materials for ready

identification in the hands of future observers.

The species follows the habit of certain marine forms, adhering to sponges and

feeding on them, so that the alimentary canal, including the dorsal blind sac, is packed

with sponge-debris and spicules.

' Op. cit., pi. viii, figs. \ and 5.
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2. iSriNTiiKif MixiAciiUs, (Jrube, 180U. Plate XXi\', iigs. 1, 2.

Specific Characters.—Parapodia without eini ; the dorsal lamellae are promiueut

processes with leaf-like external borders. The supporting bristles are Ijifid and more

slender than in the previous species, and arranged in a radiate manner in the leaf-like

lateral lobes. The distal end of the shaft of the hook is smooth. The ventral surface

appears to be smooth, l)at it has rows of minute warts.

Synonyms.

labO. Ouincuitomu urctlcum, Sars. ^>yt. Mag. f. Nuturvid., vol. vi, p. 240 (210 Sars' paper).

18G0. Sjiinther mlniaceus, Grube. Archiv f. Xaturges, Jahrg. 2t>, Bd. i, p. 74, Taf. 3, figs. 3— 3 b.

1801. ,, „ Gnibe. Eiii Ausflug nach Triest, pp. 31 and 140, Taf. 3, figs. 3—3 b.

„ ,, arcticHK, Sars. Sasrsk. aft. Videusk. Forthaiidl., p. 3.

18(52. „ ,, Sars. Christiaiiia Vidensk. Selsk. Forhaudl., p. 52.

18(57. „ ,, Malingren. .\iiiiul. Polycliiet., p. 1

.

187'5.
,, oiiixcuideK, Mcintosh. Tkvus. Z. S., vol. ix, p. 373, \^\. l.wii, ligs. 1

—

'J.

1879. „ (trclicu.i, Tauber. Annul. Danic, 77.

1883. ,, ,, Levinsen. Vidensk. Meddelelser; Kjobenhavu, j). 12.").

1884. ,, miuiaceus, J. V. Cams. Prodr. Fauna' Medit., j). 208.

1885. „ ,,
Drasche. Beitiiige zur Anat. Polycluet., Heft. 1, Tat. ii, Wien.

1887. „ „ Graff. Zcitscli. f. w. Zool., vol. xlvi, p. 93, Taf. i— v, and woodcuts.

1890. „ „ Mcintosh. Ann. Xat. Hist., Aug., 1890, p. 182.

1891. „ onlscoidcs, Hornell. Trans. Liverp. B. S., p. 239.

189G. ,, mmlaceus, Racovitza. Arch. Zool. Exp., p. 197, pi. iii, figs. 22—20.

Habitat.—The Minch, near Morth L ist, on a yellowish sponge (Mcintosh) ; on

Anteumtlaria raviosa and yellow HaUchondria in seventeen fathoms off Holy Island,

Anglesey (Hornell). Fiumark and west coast of Norway ; Bay of Muggia at Trieste on

reddish sponges (Tedania) ; north coast of Denmark (Liitken). Stimpson (1853) found

the American example of the genus also on a yellowish sponge.

Colour.—The llebridean specimen was of a straw-yellow hue, the lamellar processes

at the side being pale and marked with opaque-white spots. The Mediterranean examples

are of a cinnaliar tint, or dull reddish, brownish, or violet-brown, according to the colour

of the sponges which they frequent.

Head.—The caruncle presents no feature of inteiest. The exserted pharynx is

smooth and trumpet-like, thus diverging from the condition in <S'. arcticug.

Body.—Ranging from '9 to 8'5 mm., the Hebridean example being about 5 mm., with

a thickness in the centre of 1 mm. in the largest, ovate or somewhat oblong, with the

sides flanked hj the translucent lamella?, which dorsally form a series of symmetrical

processes provided onl}- with bifid bristles, and in the largest examples 0*4 mm, in

lieigbt. The laniellse on the two sides of the body are separated by a median furrow.

Ventrally the surface is more or less smooth, only minute warts being present, and there

is no well-defined median furrow. This siu-face is covered with areolae (polygonal spaces)
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ill tlic .Mt'ditcrraiR'aii cxainples. The scf^nients range from twelve to twenty-four. Tlie

body termiiiairs jjostn-iorly in two somewhat globular anal citri.

The bristles of the dorsal lamella are all bifi<l (Plate XXXV, figs. 5 ti and 5 h), the some-

what delicate process resembling a web stiffened by the spicula;. They arc arranged with

considerable regularity, and are all characteristically curved. A .sensitive papiUa also

occurR at the tip of each lamella laterally.

Feet,.—These are more or less cylindrical. One conspicuous hook (Plate XXXV,
fig. 5 (•) in the British example projected beyond each foot, generally another of similar

form (but shorter) witliin the tip, and the developing extremities of two in the tissnes.

A group of simple bristles (eight to twelve) with tapering tips also accompany the

central liook.

Von Graff found considerable variation in tlie condition of the alimentary canal, so

that he made two series, viz. the Stenocccla and the Eurycoela. He mentions also, as

Grube had previously done, that the ova wander into the bases of the feet, and prol)ably

are the " opaque white spots " seen in the Hebridean example. The ripe ova have short

protoplasmic processes in the l)ody, wiiich elongate subsequently into structures like

pseudopodia, somewhat symmetrically arranged as in a Radiolarian. The spermatozoa

present a head with an acute tip, two granules at tlie base, and a long filament.

Grube's original description was carefully drawn up, and he gave the chief features

in regard to form and coloration, tiiough his examples were small, having only twenty-

two parapodia. lie, Iniwcver, placed too much reliance on the reddish-orange colour as

distinctive from Johnston's species. Von Graff was at first inclined to place the

Hebridean example under »S'. iin-ticii.i, Wiren, but further investigation showed that it

was S. miniacens}

It is probable that the Spintlier arcticus of Sars (ISOl) is this species, and there is

nothing in his description to invalidate tliis view. As already mentioned, the adoption of

liis name would lend to considerable confusion.

Genus IV.

—

Euphrosynk, Savigny, 1820.

Body generally short, oblong, equally narrowed at either end, segments not

numerous ; two thick styles posteriorly. Cephalic lobe narrow, frontal part narrowest,

a band passing downward to the inferior ridge. Eyes both on the dorsal and ventral

surfaces. One inediau tentacle situated in front of eyes. Lateral tentacles two, very

short, springing in front of the inferior eyes. Fascicles of bristles arranged on each side

of the segments. Superioi- bristles forming a transverse row, no barbs ; inferior grouped

in a broad pencil. Capillary bristles unequally bifurcate. Dorsal cirri two (or three

—

Ehlers) on each side, the one at the inner border of the fascicle, the other at the outer

margin. Ventral cirri single. Branchiaj dorsal, in rows, and more or less ramose.

Palpi forming fixed lobes on each side of the mouth. ^lonth opening on the ventral sur-

face and extending over several segments. Buccal apparatus complex, alimentary canal

simple.

' Vlilr • .\nn. Nat. Hist.,' August, 1800, p. 182.
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The genus Euplirosyne of the family Ampliinomae was established by Savigny in his

' Systume des Annelides ' (1820) for two species (/!/'. laureata and E. myrtosa) from the

Red Sea. Briefly his description is as follows :—Mouth with a simple unarmed proboscis.

Eyes distinct, two in number, separated in front b}' the caruncle. Antenna? incomplete,

the middle and exterior absent, the unpaired subulate. Feet slightly separated, l;ut each

division provided with bristles having a minute denticle near the tip. Cirri nearly equal

;

an additional one resembling the others inserted at the upper extremity of each dorsal

division. The last pair of feet forming two small globular cirri. Branchi* situated

immediately behind the feet, extend from the dor-sal to the ventral division, and

consist of seven separate arborescent tufts arranged transversely. Head veiy narrow

and much produced (trfes rejet^) posteriorly, split into two lobes in conformity with the

feet ventrally, and provided dor.sally with a depressed caruncle which is prolonged to the

fourth or fil'lii segment. The body is oblong or ovate-oblong, with comparatively few

segments.

Lamarck adopted the foregoing views in the classification of the group.

Audouin and Milne Edwards followed Savigny in regard to the systematic position

and description of the genus, and gave an account of a Tiew species {E. foliosa) from the

shores of France.

(irul)o, Ehlers, and subsequent authors made little change in the characters attributed

to the Euphrosyuidffi.

The Eu])hrosynida» frequent both the littoral region and comparatively deep water,

a distribution that characterises both foreign and British species. Thus Evphroifiine

foliosa is diagnostic of the tidal rocks of the Channel Islands, while the other species

have been procured only by the dredge. They extend to the American shores.

1. EoPHUosYNE FOLiosA, Aiidouiii and Edwards, 1834. Plate XXIV, fig. 3.

Specifc Chardctem.— Caruncle extending to the anterior part of the fifth segment,

with a filiform tentacle in front between the dorsal eyes. Branchiae much branched,

with ovate expansions at the tip. The middle cirrus between the fourth and fifth

brauohial stems. Bristles longer than the branchite, which are from eight to nine in

number. The serrated bristles have the longer fork peculiarly curved towards the tip.

Segments thirty-one to thirty-five.

Synonyms.

1833. Euphrosina foliosa, Audouin and M. Edwards. Ann. d. Sc. Nat., vol. xxviii, p. 201, pi. is,

tigs. 1—15.

1834. „ „ Ibid. Litt. de la France, vol. ii, p. 126, pi. ii, b, figs. 1—1.

1836-7. „ „ Cuv. Keg. Au., Crochard's Edit., tab. viii, fig. 2.

1840. Euplirosyne foliosa, Grube. Actin., Echinod., &c., p. 84.

1841. „ „ Delle Chiaje. Descrizioue, Tav. 62, Tab. 139, figs. 6—8.

„ Lophonota Audoiiinii, Costa. Auu. d. Sc. Xat. (2), vol. xvi, p. 270, pi. xiii, fig. 1.

1849. Euphrosijne foliosa, W. Thompson. Ann Nat. Hist., ser. 2, vol. iii, p. 355.
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1851. Euphrasyne fol'wsa, Grubo. Fain, dcr Aiinol., pp. \\ and 122.

1853. „ „ P. H. Gosse. Ann. Nut. ilist., 2 ser, vol. xii, p. 384.

1803. „ mrditerranra, Gnibe. Archiv f. Natiirges., 1803, i, p. 38, pi. iv, fig. 2.

1804. „ foUona, Killers. l)io 13orsteiiw., p. 0").

,, „ racemosa, Ehlers. Die Borstenw., p. 07, 'I'af. i, (igs. 1— 11.

1805. ,, /oKosa, Johnston. Cat., p. 120.

„ ,, ,, De Quatrc'fages. Hist. Nat. Auueles, p. 408.

1868. „ „ Baird. Pioceed. Linn. Soc, vol. x, p. 237 (1870).

1870. „ „ Gnibe. Archiv f. Naturges., 1870, p. 304.

1875. ,, Audouini, Marion and Bobretzky. Ann. Sc. Nat., 1875, p. 10.

1870. „ foliosa, Mcintosh. Trans. Z. S., vol. ix, p. 273.

1884. „ Audouinii (Claparede), V. Cams. Faunaa Medit., p. 207.

1888. „ foliom, St. Joseph. Ann. d. Sc. Nat. (7), vol. v, p. 190.

1890. ,, Audouini, Racovitza. Arch. Zool. Exp., p. 180, pis. i et si, figs. 7— 13.

Habitat.—Belfast Bay, Ilyudman ; Weymouth, Gosse. Plentiful under stones near

the border of low -water mark at Herm, Laukester, Mcintosh, Horneli. Off the

Hebrides, Gwyn Jeffreys. Birterbury Bay, Connemara, fifteen fathoms, Gwyn Jeffreys,

Haddon. Arran Isles and Bay of Galway, E. P. Wright. Off Marsden, co. Durham,
twenty to thirty fathoms, A. M. Norman.

It was discovered in European waters by Audouin and Milne Edwards, viz., on a

bank of oysters and Anomije between Granville and Chausey in fifteen fathoms, and on

a small bank of the same kind at St. Malo. Ranges to the Mediterranean, where it

occurs at considerable depths.

Colour.—Some of those from Herm are of a very fine deep reddish orange on the

dorsum, the branchial processes being of this colour. Ehlers describes his I'J. racemosa

as of an intense red (" zwischen orange und zinnoberfarben "). Others, again, were quite

greyish, or of an earthy hue. The under surface is either pinkish or pale flesh-colour.

They tinge spirit brick-red. Gosse's examjile from Weymouth was of a bright cinnamon-

red, with the median ventral line purplish. Milne Edwards' example seems to have

been vividly tinted of a fine cinnabar colour, very marked on the brauchiaj, and

mingled with yellow and green on the dorsum. The cirri were yellow, with a band of

red in the middle ; while the caruncle was of a vivid i-ed. The pinkish ventral surface

had a median band of vivid red.

The head is wedged between the anterior segments, and is distinguished mainly by

the caruncle and eyes. It is more or less linear, with the elevated region somewhat

ovoid. The two dorsal eyes, which are l)lack and of considerable size, lie at the anterior

border, and have the tentacle, which does not seem to taper much, rising between them.

The fillet, which runs forward from the caruncle, carries a pair of short tentacles, with

tactile hair-like processes, and bending over the tip of the snout, bears the two elongated

ventral eyes, wliicii are smaller than the dorsal.' The dorsal part of the fillet is stated by

Ehlers in E. racemosa to be covered with cilia, and it is probable that they also occur on

the ventral surface of the band.

The body of this species forms a somewhat elongate oval, the dorsal surface being

elevated, the ventral flattened. Dorsally a broad groove, smooth but for the segment-

* J. V. Cams, in his ' Prod. Faun. Medit.' (1884), gives the genus only one pair of eyes.
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lilies and tlio cliaracteristic furrows of tlie cuticle, occupies the centre, tbe sides being

flanked by the cirri ami (lie dense rows of bristles and branchia?. Each row has a

palisade of bristles towards the front of the segment, the cirrus (Plate XXXV, fig. 1)

standing freely a little behind, while the branchiae form a series of arbuscles—after an

interval—extending outwards from the latter. 'J'lio second cirrus occurs in the position

Formerly noted, and is generally longer than the other appendages. The anterior part

of tbe median groove is occupied by the caruncle, which stretches from the front to the

anterior part of the fifth segment, the tentacle springing between the dorsal pair of

eyes in the second segment.' J. V. Carus says his K. Andoiiinii {== E. Juurealn, D. Ch.,

and E. r«ce?)iosa, Ehlers) has a pair of tubercle-like antennae, seven branchial trunks, and

Ixitli bifurcate and smooth dorsal bristles. The ventral surface is marked in the British

examples by the jiresence of a slight median groove, and by the regularly arranged

segments. The first bristle-bearing segment lies on each side of the median fillet, ami

ventrally forms a pad on each side of the middle line in front of the mouth ; the second

and third slope obliquely inwards towards the first, whilst the halves of the fourth

are continuous behind the mouth, the outer ends being directed forward; and a similar

inclination characterises the eight or nine which follow. The ])osterior segments, on

till! other hand, have the outer regions sloped backwards. Two globular cirri terminate

the body jjosteriorly, the anus lying above them.

The seijmenfs are much more distinctly marked than in Spinther, l)eing readily

recognised dorsally by the palisades of bristles flanked by rows of branchite, and ventrally

by the sulci between each.

The feet are also fairly defined for a group in which the dorsal division forms

part of or hecomos confluent with the dorsal arch of the body, and it is this structure

which, amongst other features, gives grounds for the classification followed in the

"Challenger" Annelida and in the present treatise. In each segment the innermost

structure is the cirrus, which is attached rather behind the middle of the segment, and

is a tapering organ of considerable length, with a filiform tip richl\' covered with cilia.

About the middle of the segment the palisade of bristles runs from the inner to the outer

border. The ordinary bristles have a well-marked spur with a slightly curved tip (Plate

XXXV, figs. 15 and IG). The serrated forms have a deeply cleft tip, both limbs being

curved, the longer doubly so when viewed laterally (Plate XXXV, fig. 17). Milne

Edwards' figure of this bristle is quite diagnostic, though not absolutely correct. The

figure of the same kind of bristle given by Ehlers for E. myrtosn differs only in its

artistic treatment. Antero-posteriorly, again, this kind of bristle is straight (Plate

XXXV, fig. 18). The palisade of bristles just mentioned terminates at the dense tuft

of biHd bristles of the first-mentioned type (figs. 15 and 16) which projects from the foot

on each side. This tuft includes stout forms with comparatively short bifid tips, as well

as numerous slender forms with the tips almost in a line with the shaft and having

serrations on the edge of the tip (Plate XXXV, fig. 17); the short spur, moreover, has

a membranous guard from the tip to the side of the larger limb. The bristles in the

Hebridean example were remarkably developed all over. Schmai'da found a golden

^ Ehlers desci-ibes the caruncle of his E. racemosa as having an ovoid basal and a compressed

upper region.
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tliiitl in tlio axis of tiic l)iistks of E. jioli/hraiirliia, and more cart-fiil investigation of

the British forms in life might lead to further information on this ])oint.

In section about four rows of bristles are observed in the tufts, tiie more slender

being guarded by outer (('. e. anterior and posterior) rows of large bristles. The median

cirrus is situated opposite (in front of) the third branchia, and behind the palisade of

bristles ; De Saint-Josepii says between the second and third branchiiv.

The ventral cirrus lies between the parapodia, and is thus hidden in the ordinary

position of the paits.

The branchia) form a series of arbuscles with foliate tips ranged transversely behind

the palisade of bristles. They vary in number from seven to eight. Each consists of

a short main stem, which rapidly and somewhat dichotomously divides into Ijranches

terminating in tlie expanded ovate processes. The latter (Plate XXXV, fig. 3) have a

well-marked cuticle with the subjacent granular layer (hypoderm) filling up the central

region. The colls untlcr the cuticular investment are larger and somewhat regularly

arranged. So far as the preparations show, the long cilia occur on the sheltered parts of

the larger branches.

De Saint-Joseph states tliat he has seen the red blood penetrating the branchiae,

contrary to the opinion of Claparede, but without reaching the terminal enlargement of

the organ, which is shut off by a septum. This has not been observed in our examples.

Very considerable variation in the form of the branchiae occurs during development,

young examples having few branches, and the tips more or less cylindrical or only slightly

tapered ; then they become broadly lanceolate. What relation the condition of the

terminal processes of the branchia have to injuries and regeneration is at present

unknown, but small forms do not always show elongated tips, some measuring about a

quarter of an inch presenting short branchial arbuscles with broadly ovate tips.

lieprodudion.—Ripe ova occurred in the specimens from the Channel Islands in July.

The axial Idood-vessels of the ovaries in the species from the Cape were mentioned by

Schmarda.

In describing this species for the first time Audouin and Milne Edwai'ds observe

that it differs little from Euphrosyne myrtosa, found by Savigny on the shores of the Red

Sea. In the latter species, however, he finds but seven branchite, whereas in bis species

eight occur; and they are shorter than in E. lanrcdta, and more densely tufted than in

E. hiyrtoaii, while the tips are large and ovoid. The caruncle, moreover, is narrow,

almost linear, rather elevated, instead of being ovoid, very large, and depressed.

The same form was mentioned as British in lyif by ^Ir. W. Thompson, who

dredged it in Belfast Bay on shelly ground in six to ten fathoms, the discrimination of the

species having been made by Prof. Allman. Mr. Gosse, again, procured it at "Weymouth

in 1853, and describes the minute tentacle at the tip of the caruncle as flattened and

Iriincato instead of subulate, and the general colour bright cinnamon-red rather than

cinnabar, while tlic median ventral line is purplish.

The E. vu'cUterraiicn of Grube ' appears to be closely allied if not identical with this

species. It comes from Lussin Piccolo, Villa Franca, and other places on the southern

shores, and the same remarks appl\- to Victor Carus's E. Aiulouinil (=Lophonata Amlouinii,

> ' Aicli. f. Xaturges.,' 1863, p. 38.
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Oosta (?), J'L laareata, D.CIj., E. 'inediterranea, Grube, and E. racemom, Elilers). So far

as the description of Eaphrusijue racemvsa of Elilers goes there is little to distinguish

it fi'om E. foliona, for it lias yet to be proved that the variation in the number of the

branchia3 (eight to nine in E.foliosa and five and six in E. racemosa) is not due to age, and

that tlio position of the middle cirrns is not due to the same cause.

Grube, who examined the species in the Parisian .Museum, found that the median dorsal

cirrus did not extend between the fourth and fifth branchial process, as in the figure of

Audouin and Edwards, but between the second and third, as is also the case in Ehlers'

E. racemosa. Both from the structure of the branchiae and the structure of the bristles

Grube concludes that the E. racemosa of Ehlers is synonymous. Grube was likewise of

opinion that the E. laureata and E. myrtona of Savigny agree with the E. foliona of

Audouin and Edwards. In all probability, therefore, the nomenclature might be consider-

ably simplified. The E. Aiulouinii, Claparede, as given by Carus," is probably referable to

the common species (E. J'olio.ta). This seems to be the didl reddish species figured by

Delle Chiaje (1841). At Naples the common name is " Ti veggo rosso senza spine."

The E. inediterranea of Grube ' is the same species, though Horst' thinks the tips of

the branchiaj clavate latlier than foliate. Baron de Saint-Joseph, who agrees in regard to

the association of E. raccinosa, E. Attdoainii, and E. niediterraiiea with the present species,

found that at Uinard specimens of 12 to 15 mm., .and having thirty segments, were

distended with ova. The Euphrosj/iu' intermedia, 1888, of this author, rests mainly on

tlie presence of longer forms of bristles—amongst the dorsal and ventral series— having

the axial oil-like contents. He thinks they are offensive and contain poison. In all

probability this is only a variety of E.JoHoga with longer bristles.

2. EuPHROSYNE .\RMAi)ii,LO, Sars, 1851.

Specific ClMracicri^.—Caruncle extending to the anterior border of the fifth segment,

with a proportionally long biarticulate tentacle between the dorsal eyes. Branchia? divided

dicliotomously, and terminating in lanceolate processes. The bristles are of considerable

length, the bifid forms having a short spur and quite smooth, the serrated kinds having

the longer arm somewhat flattened, only slightly, though distinctly, curved, the serrations

extending along opposite parts of the fork.

Synontms.

1850. Euphrosyne armadillo, Sai-s. Reise i Lofoten og Finmark. Nyt. Mag. f. Naturv., B. vi,

p. 211.

1861. „ „ Forbandl. Yidensk.-Selsk. (Aar, 1860), vol. viii, p. 55.

1876. „ lanceolata, Mclutosb. Trans. Z. S., vol. ix, p. 395, pi. Ixxi, fig. 1.

1886. „ armadillo, Langerhans. Zeit. f. w. Zool., vol. xl, p. 253.

' ' Fauna Medit.,' p. 207, 1884.

- 'Arch. f. Naturges.,' 1863, p. 38,

* 'Notes from tLe Leyden Museum,' vol. viii, 1886.
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llahltal.— Uix'ilgt-'d in tliu l'(jrcii|iiuc Expcditiuii ut' 18t>'J on saiuly mud aiaitlst corals

off the west coast of Ireland, in 1 73 fatlioms.

The body appears to bo soniewliat flattened, and in the injured preparation is about

3 nun. in leiigtli, and consists of only about nineteen segments. The dorsum agrees

generally with tlie typical form, except that the l)rancliia) differ considerably in structure,

and thus give a character to the region. Both tlorsal and ventral eyes are very distinct,

and the tentacle is coin|iaratively Imig in the example. On the ventral surface the palpi

tbrni two rounded pads in front of tlie nioutli, and abut on the eyes in front. Pos-

teriorly the vent is indicated by two rounded or gloi)ular processes which project on the

ventral surface. The segments in the latter region are much curved, and the tij^s of

several project beyond the globular anal cirri, the lines of the segment-junctions being in

one or two almost antero-posterior.

Colour is unknown.

The condition of the single specimen is unfortunately indifferent, and it is, moreover,

small (possibly immature), but the following characters were ascertained. The palisade

of bristles dorsally consists of a series of smooth bifid forms with a distinct curve at the

tip, which is slightly hooked, and a short spur at the base (Plate XXXV, fig. 8). The

serrate kind has a proportionally longer spur, the serrations on it corresponding in extent

with those on the longer fork of the bristle, which tapers a little towards the tip (Plate

XXXV, fig. 13). Some present more distinct flattening of the longer limb (Plate XXXV,
fig. 14), and the serrations are less marked,—indeed, only a limited area of similar extent

on each side of the fork shows them clearly, though very minute processes occur on tlie

longer limb of the fork above the former. The tips of all these bristles are distinctly

curved. On contrasting tiiem with the bristles of TJitphrosijne annadillo, Sars, from

Norway (Plate XXXV, figs. 9— 12), a certain resemblance is apparent in all, but the

tips both of the smooth and serrate kinds are proportionally longer and narrower in the

Norwegian form, and the curvatures differ ; such, however, may be due to age or other

conditions. The longest tips in the case of the smooth bristles occur in the foot.

T'he branchiaj (Plate XXXV, fig. 2) appear to be five or six in number, and when
viewed under a lens have a different character from those of Enphrosynefoliosa, since the

tapering tips are much more slender. They l)ranch from near the base in a similar

manner, the tips being truly lanceolate. The variations, however, seen in the branchiie

of ]'J. foliosa show that no strict reliance on the external appearance of these organs

can be maintained. The only feature of moment is the tufted condition of the tips in

the larger Norwegian examples, which also have proportionally longer terminal pro-

cesses.

Michael Sars describes this s]iecies as of a pale yellowish colour, and having nineteen

segments. The narrow caruncle reaches the fifth segment. Cephalic lobe elongate,

narrow ; the posterior (dorsal) eyes situated in fi-ont of the caruncle, at the base of

the l)iarticidate tentacle, which is conico-acuminatc, shorter than the caruncle. Two
short cirri on the dorsum between the pinna?. Branchia; five, rarely six (two or

three of the anterior and posterior segments with fewer), four to five dichotomously

divided, with conico-acuminate tips. Superior edge of pinna with two cirri, ventral with

one. SetfB unequally bifid, with serrations in the fork of the dorsal form, while the in-

32
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ferior bristles are smooth, with the exception of a single small denticle near the apex.

Length 8 mm., breadth 2^ mm.
It was dredged at Manger, about three miles north of Bergen, on shell-sand.

There is still a degree of uncertainty in regard to the identity of the British and

Norwegian forms, which can only be cleared up by the capture of fresh specimens in this

country.

3. Edphrosyne Robektsoni, h. h.

Specific Characters.—The tijjs of the brancliite are digitate, with only a trace of a

swelling. Dorsal bristles smooth and bifid. The forked and serrate bristles somewhat

resemble those of E.foUoaa.

Uabitat.—From the Firth of Clyde, whence an example was sent to the British

Museum by the late Dr. David Robertson. It is labelled Euphrostjne foliom, Aud. and

Ed., No. 1049, 64, 6, 30, 0.

The specimen is upwards of half an inch in length, and shows a similar arrangement

of the caruncle and eyes to E.foUu.ta, from which, indeed, there is little to distinguish it

in external appearance with the luiked eye. The branchiae, however, differ, presenting

stout stems, with dichotomously but sparsely divided tips, which have a nearly uniform

diameter ; for the slight enlargement in some does not alter their character as digitate

processes, slightly lobate and then tapered at the tips (Plate XXXV, fig. 4). They

somewhat resemble the figure of the branchiae of Eiijilini.tinn- nnn-iosd, as given in

Savigny's plate, but little reliance can be placed on it.

The dorsal palisade of bristles ' consists of smooth bifid forms, some with longer

(Plate XXXV, fig. 7) aud some with shorter tips (Plate XXXV, fig. 6). The bifid

serrate kind (Plate XXXVII, fig. 33) appear to approach those of Euphrosi/ne foUosa,

though the curves and general character are different.

I have named this species after one of the most persevering and patient of Scotland's

naturalists, who for many j'ears devoted his energies and experience to the fauna of the

Clyde, and to whose influence and example the marine laboratory at Cumbrae owes its

existence.

Family II.

—

Aphroditid.e.

Annelids of an ovate or oblong form, convex dorsally, with a distinct head

(prostomium), on which ai"e a pair of eyes and a median tentacle, and under which

is a papillose facial tubercle. No lateral tentacles ; two palpi ; tentacular cirri long

;

buccal cirri (ventral cirri of the second foot) moderately long. Proboscis large and

powerful, with four thickened muscular ridges representing teeth, and tough internal

1 I am indebted to Prof. Jeffrey Bell and Mr. Sumner for most courteously making preparations

of the bristles aud brauehite aud forwarding them for examination.
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liiiiiiL,'. Alinioiitai-y caiuil |iiiiiialuly-branclied, the glandular intustiiial c:v,'ca Ijeing long

anil complex. Dorsal fimbriiw small, altornating with the scales, or absent. First foot

bearing three dense tufts of bristles. Elytra fifteen pairs, occurring on the second,

fourth, fiftli, thereafter on all nlternato segments to the twenty-fifth, and then on every

third segment. Segmental organs (nephridia) opening by a well-marked papilla pointing

iiji wards between the feet. Nerve-cords median, between the ventral attachments of tlie

oblique muscles, or in a wcll-dclined epid. rmal granular layer within the dense cuticle.

Gcims V.—Ai'iiKouiTA, fjianxita, 1735.

Eyes sessile; dorsum covered with a tliiek, close felt of matted simple hair; setae of

the ventral division of the foot very numerous, long, silky, and iridescent, and, like all the

other bristles, simple, not barbed or toothed. Intestine with eighteen long and

complex cajca (figs. 16 and 17, p. 250). Nerve-cords in a transversely elongated space

between the ventral attachments of the oljlique muscles, and bounded externally by the

basement-tissue and the cuticle.

Swammerdam's account of FInjsalu.-i, as this form was then called (1758), contains a

notice of the three rows of bristles on the feet, which he considered only papillae. He
thought the scales the bi'aiichii\;, and was of opinion that tlie animal was able to

"swell and l)loat itself witii air." He observed the ramifications of the alimentary canal

and the presence of blood-vessels. He criticised Rondelet for placing it amongst sea-

worms, and was inclined to relegate it to the proximity of the sea-urchins. His figures

are recognisable, though the whole dorsum is I'ough with tufts of bristles.

Pallas, in his ' Miscellanea Zoologica' (1766), showed the propriety of removing tlie

Aphroditas from the Mollusca, with which Linnaeus had grouped them. He indicated

that a more natural classification would be to conjoin the three genera, Aphrodita, Nereis,

and Serpula. He gave a general and fairly accurate description of the Aphroditidfe, the

only feature requiring special notice being his observation that branchife are present on

the dorsum, and that he included in the group Chloeia and Amphinome {Pleione carun-

cidata).

O. F. Midler, in his ' Zoologia Danica I'rodromus ' (177<'>), included the Aphroditidne

and other Chsetopods under his Helminthica Setosa, the other group being his Helmin-

thica Mutica, in which were Gordiun, Ascaris, and Hirudo.

I.i Gmelin's edition of Linnteus (1788)' the Aphroditaceans were placed in the

Vermes ^lollusca, after Doris, notwithstanding that there was little more than the

general ovoid outline to suggest the relationship.

By Lamarck " the Aphroditidae were grouped under his second order of Annelidas,

I. c. A. Antennata, along with Nereids, Eunicidte, and Amphinomidse. He simply followed

Savigny.

' 'Syst. Nat.,' p. 31 07.

- ' .\n. sans. V'ert.,' 1818, tome v, p. 304.
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Savigny in his ' Systome '
' made the Aphroditidae the first family of his Xt-reidees,

charactei'ised by having the branchiae in the form of a ridge or papilla situated superiorly

at the base of the dorsal branch of the foot. Tliey are absent from the second, fourtli,

fifth, sovcnth, nintli, and eleventh pairs of feet, and so on until the t\vent3'-third or

twonty-fiftli. 'I'liey determine by their absence that of the superior cirrus, and are

replaced by scales. The scales, when present, number from twelve pairs or fewer to

thirteen pairs or more, and extend to the twenty-third or twenty-fifth segments, and

are followed or not by supernumerary pairs. Thoy are formed of separate membranous

lanielht, the upper thickened, sometimes horny, the inferior delicate, and attached by a

hollow pedicle to the base of the feet without branchiae—in a position, however, corre-

sponding to the attachment of the latter. The mouth has a proboscis and four jaws.

The former is cylindrical, massive, striated transversely, and furnished with a fringe of

small tentacles at the orifice. The jaws are horny or cartilaginous, flat, short, more or

less free at the point, and have a vertical motion on each other. The eyes are four in

number, two anterior and two posterior. The antenna; are retractile, elongated,

generally complete ; the median of two articulations, the first being short ; the unpaired

the same; the anterior always present and much larger than the others, finely ringed,

conical, and with tapered tips. The feet have either two divisions or these are united

—

furnished with aciculi. Cirri prominent, generally composed of two chief divisions ; the

first, short and thick,iies at the base of the other, which is retractile. The superior cirri

are large, e.xtending beyond the bristles, while the latter pass beyoud the inferior cirri.

The first pair of feet have the divisions intimately united, without bristles or with

numerous bristles, and the two cirri elongated like tentacles. The second pan- of feet

have also a long inferior cirrus, a little larger than the succeeding. The intestine is

provided with numerous c£eca, which are most distinct in Aphrodita proper. Savigny,

from the foregoing, used the term (Aphroditidtu) in its widest sense.

In Cuvier's ' Rcgne Animal'- (Mem. Edit.) M. Audouin arranged the Aphroditidae

and Polyuoidfe under the order Dorsibranchiata (corresponding to the N^reidees of

Savigny).

Audouin and Milne Edwards (1S34) classed the Aphi-odisiens (which included

Aphrodita, Pohjno'e, Sigaliou, and Palmyra) as the first family of their Annelides

Errantes, and they gave a description which defined the somewhat extensive group.

One important feature is the presence of a double row of membranous scales, the elytra

of Savigny, fixed on the dorsum by a pedicle to the superior division of the foot, and ac-

cording to the authors filled with ova at certain periods. They occur in some on

all the feet or on alternate feet, while in others thej- are absent. They refer to small

processes attached to the under surface of the scales as branchiEc. Cirri occur on the

segrnents devoid of elytra, with the exception of Sujalion, where they are present on all

the segments. The feet are bilobed, each division being armed with a spine, bristles, and

cirri, the last existing on every foot ventrall}-. In the first segment the dorsal cirri

become tentacular cirri. The antennas are attached to the head, and are three in number

^ ' Systeme des Annelides,' tome i, 3e part., 1820.

- MM. Audouin, &c., ' Regne An.,' lS3t)-7.
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—a median and two lateral. Tlio eyes are usually four in nuinl)c r and placrd in pairs

—

one in front of tlie other.

As the result of their own researches they restored the oldei- name Aphrodisiens for

Savigny's Ilalithdes, and made three principal groups: (1) those in which the elytra

alternate with dorsal cirri and branchiie, (2) tliose having these organs on the .same foot,

and (3) tliose devoid of elytra. In the first tribe the authors placed Ajihrodita, I'olii)t.oe,

and Polyodonta. In the second division, wiiich from the elongated body they termed

Aph'odisiens vo'miformes, they ranged Acotite and Sigalion ; while in t lie third group is

placed Pnlmyre. We shall deal at present only with the first mentioned, viz. Aphrodita,

which was characterised by the authors as furnished with thirty elytra fixed to feet

which bear neither branchias nor superior cirri, and which alternate regularly (with the

exception of the fourth and fifth segments) to the twenty-fifth segment, with other feet

whieli liav(,' cirri and l»i-ancliia'. The elytra fixed to the succeeding segments are differ-

ently arranged. Three autonnaj are present. The jaws are small and cartilaginous or

absent.

A sea-mouse and parts of its digestive system ai'e figured in Tav. iv, fig. 10, of Delle

Chiaje's Memoire (1822), but no description is given.

The same author* (1841) speaks of a pair of oval ovaries in Pohjodontes mnxillosa,

filled with a transparent liquid at the dissepiments and at the bases of the feet, and of an

analogous group of rosy ovaries in Heniilone lujstrix, and yellowish ovaries in A. aculeata.

These Meckel considered to be small branchiae. In April they had advanced consider-

abl}'. He did not consider the scales respiratory, as Cuvier, Cams, and Duveruoy had

done, and he supported his opinion by the presence of special branchiae in SigaUon

squamosum. He described the ventral ganglionic chain as a nerve-artery in A. aculeata

and H. hystrix, but had seen vascular trunks in both on the intestine. The blood-vessel

in his figure seems to ensheath the oesophageal trunks and ventral chain. Long before,"

he had compared the alimentary system of the Aphroditaceans with that in such as

Pleurophyllidia.

Oersted^ (1843) signalised the Aphroditacea amongst the Nematode-like Chajtopods

as having imperfect branchise (simple). He considered the scales the branchial organs.

Grube's description of the Aphroditea in his ' Familien der Anneliden ' (1851) is

brief but characteristic. He included Palmyra under the same family.

Sir J. Dalyell ' says that, " though seemingly timid, the Aphrodita is probably fierce

and rapacious, overpowering creatures incapable of resistance ; and there is even reason

to believe that it occasionally devours its own kind." By Aphrodita he means the

Aphroditacea.

Kinberg ' (1857-S), following on the lines of Audouin and Milne Edwards, grouped

the Aphroditea of Savigny into seven families, the first of which, Aphroditacea, corre-

sponds with our Aphroditidaj. These have an oblong wide body, with a rounded head

' 'Memoire,' vol. i, p. 121.

» 1823.

» ' Anu. Dauie. Consp.,' 1843, p. 4.

* ' Powers of the Creator,' vol. ii, p. 103, lSo3.

° ' Eugenics Resa,' &c., p. 1, 1857-8.
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and a facial tubercle between the palpi and the front of the mouth. Tentacle extending

from the middle of the cephalic lobe. No antennae. The sessile or subpedunculated

eyes are situated in fioiit of the middle of the cephalic lobe. The palpi are long, thick,

tapering, and ciliated ; and two tentacular cirri are on each .side of the first pair of feet

The buccal cirri (ventral pair of the second feet) are longer than the succeeding. The

cxsertile pharynx has ridge-like transverse processes—7«rt.si-cartilaginous, and resembling

jaws. The branchiae are in the form of low papillae, situated above and internal to the

bases of the dorsal ciiri, and covered by the elytra. They are not always obvious. The

elytra occur on segments 2, 4, 5, 7, 9, &c. The other families were Iphionca, I'olynoina,

Acoutea, Sigalionina, Pholoidea, and Palmyracea.

The genus Aphrodita he distinguished as follows :—Eyes sessile (pigment-spots in

pairs). First pair of feet furnished with numerous bristles, and with tentacular cirri.

Dorsal division of the foot distinct from the ventral, low (small) and broad, with strong

sharp spines and capillary bristles, forming a kind of felt on the dorsum ; ventral division

carried outwards, blunt, with numerous bristles, smooth, acute, but neither glochidiate

nor bidentate.

Chenu ' (1859) chiefly followed Milne Edwards in placing the Aphroditiens as the

first family of liis Anm'lides Errantes, the Amphinomiens and Euniciens forming the

second and tliird families.

In the posthumous ' British Annelids ' of Dr. G. Johnston, published by the British

Museum in 18G5, the first family, Aphroditaceae, included not only the genera pertaining

to the Aphroditidae, but the Poljnioidae and Sigalionidje. The author followed in his

description Audouin and Milne Edwards, lie gives three species of Aphrodita, viz. the

common form, A. hurealls (which is the young of the former) and A. hystrix {Hennione

hystrix). Like Grube, he classified the Annelids under the Rapacia and Limivora.

De Quatrefages ' included the whole of the group forming the subject of this fasciculus

— with the exception of the Ampliinomidie and Euphrosynidse—under the family Aphro-

ditidiv, in which the regions of tiie body are similar while the segments are dissimilar.

They fall under his first order Errantes. The author criticised the classification of

Kinberg, and held that only two families existed in the sub-order, viz. the Aphroditidae

and the PalmyridiB, the one characterised by the presence and the other by the absence

of scales. The AphroditidjB form a very natural family of the Errant Annelids. The

head bears two to three antennae and two to four eyes ; while the buccal segment is often

indistinct, and with or without tentacles. The body is more or less covered by the

elytra, and the segments present differences which are repeated with regularity. The

antenniB (tentacles) receive their nerves directly from the brain, and their number is at

most three. The external antennas (palpi) are really the tentacles of the buccal ring, and

receive their nerves from a special ganglion. The nerves of the tentacular cirri, again,

come from the first ganglion of the ventral chain, being modified processes of the first

pair of feet. The head bears a kind of caruncle (facial tubercle?) in front. The eyes in

general are small, resting on the brain, though in some they are pedunculated and sus-

ceptible of movement. The mouth has thick lips.

1 ' Encyclop. d'Hist. Nat.,' 1859.

- ' Anneles Marins, &c.,' 1865.
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The feet are biramous, l)e<iriiig scales or tentacular cirri, in general only tlie one or

the other. The ventral cirrus occurs on all the feet. Some have a resplendent covering

of hairs, ami a rch-liUe coating on the ilorsiun protecting the scales. Those without

sucii sometimes show a radiate arrangement of the bristles. in tlie scales he describes

a laeunar system in connection with the general cavity of the body, and therefore he

thinks 8avigny was right in associating them with respiration, though he was so far

misled by a balloon-like condition in iniperfectly preserved specimens. He does not

regard the elevated and ciliated processes on the dorsum of the feet as brauchia?, for

they have no central vessel and no lacunae, and the cutaneous tissues present no special

modification. On the other hand, Do Quatrefages saw in the pretended branchial function

of the bi'anching digestive system an analogy with what he had formerly described in the

.iEolidsB as phlebentei-ism.

The circulatory apparatus he says agrees with the typical condition, but is difficult

to follow, as the blood is pale. There are dorsal and ventral vessels as described by Trevi-

rauus, and a third considerable trunk accompanying inferiorly the abdominal nerve-chain.

The cephalic ganglia are comparatively large, and the exterior thereof brownish red.

The ventral chain has the ganglia united, though in general the two halves are distinct.

No commissure exists between the lateral ganglia of the first three pairs of feet—a condi-

tion absent in the Polynoids. The visceral system of nerves consists of a muscular

trunk and a ganglion w-ith a connective joining the brain. It supplies the muscles of the

proboscis.

The only remarks the author makes in regard to the reproduction of the group is

that in a large number of examples of Aplirodita Injstrix he found irregulai- mounds con-

sisting of eggs enveloped by delicate tissue along the digestive canal and touching the

body-w^all. These individuals consequently showed a large number of ova or of sperms

in the perivisceral cavity. Further, in a male he observed sperms escape as a w'hite

thread at the base of the ventral division of the foot about the nineteenth segment.

The classification adopted by De Quatrefages was based for the most part on

external characters, such as the arrangement of the scales, the absence, alternate or con-

tinuous condition of the dorsal cirri, the nature of the antennas (tentacles), and the jaws.

In his general remarks on the Aphroditidse, Claparfede ' corrects the error of

Williams that vibratile cilia are absent from the peritoneal surface of Aj)hrodita acnleata.

This autlior was, however, in doubt concerning the vascular system, for though he found

a dorsal and a ventral vessel according to the old observations of Pallas and Treviranus,

yet he could not satisfy himself that they pertained to the vascular system. He makes

a few remarks also about the respiration in the group, stating that in Hermione hystrix,

during the alternation of expansion and contraction, the last pair of scales in the latter

function arc raised, and a powerful stream of water sent out. The same is seen, though

to a much less notable extent, in .1. acnleata. In the latter species bubbles of air

sometimes accompany the currents, so that Swammerdam had some foundation for the

remark that the Aphroditte swallow {gonjeant) air. He had, however, overlooked the

observation of Sir J. G. Dallyel when he said former authors had not observed these

respiratory movements.

' Ann. Chet. Napol.,' 1808.
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ill his .suinnuiry of the Aiihroditacea ' (1808) Dr. Buird showed that while Audouin

and Milue Edwards included six and Grube seven species, later authors had so increased

tlie number tliat Kinberg found it convenient to form most of the older genera into

distinct families. He gives a description of the family Aphroditidae after Kinberg, with

four genera, viz. Aphruilild, Hermione, Ajjhrofienia,aud Lxtnionke. A succinct account of

the s])ocie.s follows under each genus, and he seems to have acquiesced in Dr. Johnston's

view tliat Ajilicudihi horeaJls was a distinct species—a position he subsequently vacated,

this being only the young of A. aculeata. He added one or two new species to the list.

His Lxiiitonice Kiiihenj!, however, as he afterwards admitted, is identical with L.Jiliconiis,

Kinberg, a species widely distributed in Northern waters.

Ray Lankester ^ found hoemoglobin in the nerve-cords of .1. aculeata.

Grube next gave a survey of the family Aphroditidaj (which included the whole

series here considered).' He divided the group into sub-sections thus :

—

a. The one

segment with elytra, the other with cirri; no jointed bristles. These he subdivided as

follows :

—

a. Between the elytra-bearing segments of the body one segment carrying a

dorsal cirius ; in the posterior part of the body mostly two bearing cirri, or the elytra

absent. 1. llcrmionea (Aphroditacea, Kinberg). 2. Foli/uoina. The first grouj), the

Ileriiiiuiitii, which alone concerns us at present, he classified according to the condition

of the ventral bristles and the state of the eyes, (a) All the ventral bristles have simple

tips. In Aphrodifa he gives as characters the following:—The ventral bristles in three

rows, short, thick; the dorsal bundle of all the segments bearing the elytra furnished

with longer and stronger bristles and two bundles of fine hair-like bristles, the alternate

segments also with another felted series, under which the elj'tra lie; two eyes.

Schniarda ' included the Aphroditidaj and Amphinomidse under bis Notobranchiato

Chffitopods.

In his treatise on the Annelids collected by Semper in the Philippines (1878) Grube

terms the family Aphroditea. Besides the characters previously stated, he mentions

that all the segments bear ventral cirri and two fascicles of bristles, and that the fourth

and fiftli segments always carry elytra. The stomach is subcartilaginous, and the

intestine has pinnate csBca.

Claus' (1880) grouped under the family Aphroditida; the sub-families Herminioninae,

Polynoiuaj, Acoetinje, Sigalionina;, and Polylepinai ; while his second family was the

Palmy ridaj. Under the Sigaliouins he embraced Psammohjce and PItoloi'.

Levinseu" (1883) follows Malmgren's classification of the Aphroditidje in his paper

on the Northern Annelids.

Cams' (1884) describes the genus Ajihvodito as having fifteen pairs of elytra on

alternate feet, which are destitute of cirri; the intermediate bearing a cirrus and branchia;

' JourD. Linii. Soc./ vol. viii, 1805.

- ' Aun. Nat. Hist./ 4th series, vol. xi, p. 97, 1873.

' ' Sitzung. d. Schlesischen Gesell.,' 1874.

•* 'Zoologie/ 2ud edit., 1877, Wien.

5 'Grundzuge d. Zoolog.,' 1880, pp. 490-98.

« Aftryk, af. ' Vidensk. Meddel. f. d. Nat. Foren. i. Kjobenhavn,' 1882-3.

' ' Fauna Mediterr.,' 1884.
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t(,'iitiiclo.s lliriH' ; long tentacular cirri ; niaxiihe small or none ; dorsum covered with a

close layer of felt ; ventral spines simple at the ajjcx.

In his ' Annelids of the ' Blake
'

' (1887) Ehlers keeps to the family Aphroditidae, with

sub-families Hermionea, Polynoina, Acoetea, and Sigalionina. The Hermionea he dis-

tinguishes by the facial tubercles and the arrangement of the scales ; and lie separates them

from the Acoetea and Sigalionina by the condition of the Ijranchifc and the structure of

the bristles.

Aphrodita ACULEA'i'A, Linnxus, 1765. Plate XXIV, figs. 4 and 5.

Body broad, cephalic lobe inflated anteriorly, basal part of the tentacle only half

the lengtli ; facial tul)erclc with sparsely distributed small globular papillae ; central

region of the gut differentiated from the complexly lobcd glandular caeca ; spines of the

dorsal division of the foot long, piercing the felt; capillary bristles greenish, iridescent

(burnished). Ventral bristles in three rows.

Synonyms.

1554. PInjsalus, Roudelet. De Piscibus, p. 428.

1602. Scolofendra marina, Aldrovandus. Insect., p. 030, f. 1.

1634. Physalits, Moufet. Tlieatr. Insect., f. 8—15.

1677. Vermis aureus, Ohgevas .Jacobaeus. Acta HafniEB, vol. iii, pp. 87, 88, and 89.

,, „ „ Bartholinus. Act. Haf., vol. iii, p. 88, tab. 88.

1684. Eruca marina Rondeletii pilis in dorso instar colli columbini variegatis, Sibbald. Scot. lUustr.,

vol. ii, p. 32.

1686. Hyxtrix marina, Redi. Opiisc, vol. iii, tab. 35.

1705. Scolopendra marina, Molyneus. Phil. Trans. Abridg., 1st edit., vol. ii, pp. 833—836, pi. xii,

f. 234 and 235.

1714. Eruca echinata marina griseo fiisca. Barrelier. Plantae Gall., &c., p. 131, tab. 1284, u. 1.

1734. ,, „ ,, Seba. Thesaur., vol. i, p. 141, tab. 90, f. 1—3 ; vol. iii,

p. 9, tab. 4, f. 7, 8 (1758).

1746. Aphrodita nitens, Linn. Faun. Suec, p. 367, No. 1284; Mus. Adolph. Fred., p. 93.

1752.
,, elliptica versicolor, and the Sea Mouse, Hill. Hist. Anim., vol. iii, p. 90.

„ ,, subrotundata. Ibid., p. 91.

1756. Mus marinus, Linn. Syst., edit. 1750, p. 79.

1758. Physalits, Swammordam. Biblia Naturas (transL), vol. ii, p. 150, tab. 10.

1762. Aphrodita aculeata, Baster. Opusj. Subs., vol. ii, 2, p. 62, tab. 0, f. 1—4.

1705. ,, ,, Gunner. Trondh. Selsk. Skrift, vol. iii, pp. 59—80, tab. 88.

1700. „ „ Pallas. Misc. Zool., p. 77, tab. vii, f. 1— 13.

1768. „ „ Gunner. K. Norske Selsk. Skrift, vol. iv, p. 95, tab. 10.

„ Physaliis, .Jonston. Hist. Nat., vol. iv, tab. 28.

1776. Aphrodita aculeata, 0. F. Miiller. Zool. Dan. Prod., p. 218, No. 2641.

1777. „ ,, Penn. Brit. Zool., vol. iv, p. 44, pi. xxiii, f. 25, and edit. 1812, vol. iv,

p. 86, tab. 25, f. 1.

1788. „ „ Heibst. Vers., Bd. ix, p. 50, tab. 11.

1790. „ ,, Linn. Syst. Nat., Gmelin, t. i, pars 6, p. 3107.

1791. Aphrodite herissce, Brugui^re. Encyclop. Meth., vol. vi, p. 85.

1806. Aphrodita aculeata, Turton's Gmelin, vol. iv, p. 79.

1807. „ „ Turton. Bi-it. Fauna, p. 136.
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„ „ „ Grube. Fam. Annel., pp. 35 and 119.

„ „ „ Maitlaud. Fauna Belg., p. 214.

1853. „ „ Dalyell. Pow. Great., vol. ii, p. 170, pi. xxiv, f. 15, 16.

1854. „ „ Mettenhcinicr. Abhandl. Senkenberg. Gesellsch., t. i, 1854, p. 9,

Frankfort {fide St. Joseph).

1856. „ „ Thompson. Fauna Ireland, vol. iv, p. 43-5.
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1858. ,, „ Kiuberg. Freg. Eugen. Resa, vol. ii, p. 3, tab. 1, f. 2.
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1873. Aj^hrodita acxdeata, Willciiiocs-Snlnii. Zeitscli. f. w. Zool., vol. xxiii, p. '-IVl

.
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188-1. „ „ V. Cams. Fauna Modit., p. 198.
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Habitat.—A. aculeatu is b}' no ineau-s nncoramon in ducp water off the ea.stern

shores, indeed all round the British Islands. It generally frequents a somewhat soft

bottom. A specimen comes from 580 fathoms, on oozy ground in the Faroe Channel,

'Knight Errant,' 1880 ('Challenger Report,' p. -'H). After great storms the beach at

St. Andrews is sometimes, e. <j. in April, 1857, strewn with multitudes, so that the retiring

tide leaves a line of them for more than a mile. As the species is seldom encountered

within the bay proper, many were probably brought by the currents from the off-shore

grounds, such as near the Bell Rock and south-east of the Island of I\Iay. Grube, who

found it in the Adriatic (Lnssin ?), says that, according to Clapartde and Malmgren, A.

acnleata is distributed both in the Atlantic and the North Sea, while Von Martens found

it at Madeira. It extends to the shoi'cs of Amei-ica (Massachusetts, &c.), and a closely

allied species to the north-west coast, though tlie minute characters of the form from

the latter region have not yet received that attention necessary for certainty.

The head in A. acnleata (Plate XXIV, fig. 6) is smoothly rounded in front, with a

median elevation posteriorly, and thus differs from tliat of LxUnatoniee filicm-nis. The

comparatively small, smooth tentacle proceeds from the centre of the anterior curvature,

and has a short basal articulation ; then it gently dilates to the somewhat clavate tip of

the central piece, the terminal portion beyond having a dilated basal region, after which

it narrows and ends in a slightly enlarged tip. The terminal articulation varies, being

longer in some, shorter in others, and often presents a fusiform outline, with the tip

slightly enlarged. A little behind the tentacle is, on each side of the median line, a

blackish or brownish area (in the preparations)—the eye. The palpi are proportionally

shorter than in Lwtmatonice filicornis, and taper gently from their basal articulation to the

tip. One is sometimes longer than the other—from reproduction of a lost organ. They

are papillose, as in L. filicornis, only the papillas are somewhat shorter. The facial tubercle

has sparsely distributed small globular papillte (Plate XXXVI, fig. 23), thus differing

much from L. filicornis. 0. G. Costa's fig. 2, Tav. i, tlierefore, is not an accurate

representation of the part in this species.

Bfldy.—The body is somewhat ovoid or broadly spindle-shaped, with the broad end

in front. The dorsum is convex, covered with the dense greyish felt in the middle, and

dankcd by the gorgeously iridescent green and golden hairs and lustrous brown spines.

The scales are entirely concealed by the felt, while in it many foreign structures are

often fixed. Segments (bristled) forty-three.

The ventral surface is flattened, and the skin is somewhat warty and rough, giving

rise to the somewhat fanciful comparison by Pallas to that of the shark, and often tinged
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of a brownish hue. It is marked by the transverse ridges indicating the segments. The

arrangement of the folds at tlie mouth is seen in Plate I, fig. 1.

The papillao of the segmental organs commence at the ninth and continue to the

twenty-third toot. There thus appear to be fifteen pairs. The removal of the apertures

of these organs entirely from the ventral surface is a feature of the sub-family, and

distinguishes them at once from the Polynoidae.

Digestive System.—The papillae of the terminal region of the extruded proboscis

Kio. 16. Fio. 17.

w

Digestive apparatus of Aphrodita aeuUata. From a

well-preserved spirit-preparation.—A. W.
Digestive apparatus of Aphrodita acuUaia in a fresh

specimen. The stomach is drawn forward.—.\. W.

are somewhat lobate, though usually termed fasciculate (Plate XXXVII, fig. 1). They
differ from those of L. filicornis, yet they sometimes appear as if obscurely dichotomous.

The proboscis itself is a powerful muscular organ, formerly eaten by the natives of
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the Belgian shores, and even in our own eoimlry. Only slireds of a fil)rillar gelatinous

substance liave been fmnid in it. (jrnbe' describes six layers in the organ.

About six of the anterior cieca may be considered pregastric (Fig. 1<3—in

contraction). The lateral cajca of the gut are longer than in La'tiuatonice or llermione,

Kio. IS.
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Dissection of AphrodUa acaUata to sliow the sc^iuent4il ort^nns (nephridia), x.o. ; c/.m., dorsal longitiidinnl muscles;

m.ob.o., outer uttachments of tlio oblique musolos ; m.o&.i'., inner attnehnicnts ot' tlio oblique muscles ; fn.&., oblique

muscles ; n.c, nerve-cord.—A. T. M.

and form slender tubes connecting the remarkable caeca near the body-wall and

the long raoniliform glandular appendage inferiorly with the central system. These

tubular portions of the Cfcca are less truly dorsal in their origin than those of the genera

mentioned. The woodcut just referred to shows the canal and its appendages in a state

of contraction. In the living and fresh condition the parts often present a different

» 1873.
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aspect (Fig. 17), tlie caeca forming voluminous organs in the body of the Annelid.

Pallas found notliing in the proboscis (liis ventriculus), whereas in the gut he met with

particles of fnci. In many at St. Andi'ews and elsewhere mud of various degrees of

darkness occurs in the canal and its branches. Swammerdara thougiit the ramifica-

tions of the intestine anastomosed with each other.

Scales.—The overlapping, iriegularly rounded scales' number fifteen pairs, and are of

considerable size. The first two siiow a narrow external margin beyond the pedicle, but

in the rest the latter occurs at the external border, and it is proportionally large

throughout, the scale being thus firmly adherent over an extensive surface while readily

moved by the muscles of the part.s. The surface of the cuticle on the dorsum and the

scale-pedicle is minutely papillose, but the scale proper is smooth, only a few minute

papilliB occurring along the edge. They are often coated with patches of a blackish-

brown granular deposit. The size of the scales does not always seem to correspond pro-

portionally with that of the specimen. Many of the older authors, like Swammerdam,

considered these organs the gills.

Dorsal Fimbriated Papilla;.—On the dorsum of the sixth foot an elevated ridge at the

posterior border, rather beyond the line of the scale-pedicles, gives origin to a short

process with a tliin.flat, fimbriated extremity, generally of tiiree divisions. The terminal

fimbrife of the papillse become more complex and the process longer as we proceed

backwards, the organs appearing, after the sixth, on the eighth, tenth, and every

alternate foot (devoid of scales) to the twenty-sixth, when they occur on the twenty-

seventh and the last, a small one on the twenty-ninth, that is on the foot behind the last

scale. These organs have been interpreted as branchiaj by Pallas, Savigny, Kinberg,

and others; while many, such as Cuvier, Cams, Duvenioy, and Oersted, held that the

scales were respiratory organs. The great thickness of the cuticle of these processes, and

the absence of large blood-vessels, as De Qnatrcfages showed, do not favour the view that

they are special branchial structures, though tlie lobes of the alimentary cssca come close

to them. The cuticle occasionally may be comparatively thick on the surface of

branchiae, as in certain Euphrosynidte, but it does not attain the great density seen in

these processes of the sea-mouse.

Feet.—The structure of the foot is shown in Plate XXXVl,tig. lU (representing the

tenth foot), and the organ in the various regions of the body conforms to the same pattern.

The dorsal division bears the beautiful iridescent hairs, which gleam with all the beauty

of a permanent rainbow. A dense and most gorgeous tuft of these, thicker than the

dorsal series, occurs just above the ventral division of the foot, and extends more or less

to the dorsal edge of the spines, where another dense tuft of hairs, less brilliant than the

first series and much finer, occurs, and which form the felt on the dorsum. This propert}-

of felting does not appear to be due to any roughness of the exterior of these fine hairs,

though fracture may render such rough, but to their flexible and attenuated condition.

The tips of the hairs are often cm-ved (see Plate XXXV, fig. 27). The first-mentioned

series are brittle and gorgeously iridescent, the tips nnder a lens being wavy, a feature

1 Darwiu was of opiniou that these were homologous with the wingaand elytra of insects, "and

it is not improbable that with our existing insects, organs which at an ancient period served for

respiration have actually been converted into organs of tlight." Unfortunately, proof is deficient.
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diu' not to .any cluuiu^c in miilinc, hnl Id ilic |il:iy 'if lii^lit on llie organs. 'I'he rainbow

lustre is lost on di-ying tlu'sc hairs in a s[»iril-i)r('])ar;ition, but is again restored on

immersion in water. De Saint-Joseph (138H) tliinks Kriikenberg ' was wrong in con-

siilering the felt was like chitin ; it is more like keratin.

The liisirous l)ro\vn spines spi'ing in a fan-shaped series from tlie middle of the

foot, and form slightly curved sharp wea])oiis of defence. They end in an acute two-

edged tip, and readily pierce the skin. They have tiie same lirittle ehitinous structure

as the otlier spines in this species.

In young specimens tlie dorsal spines are longer, more tapered and curved, and

meet in the middle nf the dorsum so as to guard the back, as in other Aplwoditida?.

These and the rest of the spines are also often of a lighter golden hue. The thin and

comparatively even coating of felt which covers the dorsum of some young specimens

gives a character to such examples on clean ground, as off the west sands at St.

Andrews. A great change ensues in these bristles during growth. Small specimens

from a quarter of an inch upward to an inch appear to be common on muddy ground,

and are densely coated with it,—as, for instance, in St. M.agnns Bay, between the

Skerries and Fetlar, and the Fjords of Norway (Canon Norman). On sandy ground, on

the other hand, they are beautifully clean, and the long golden spines curve as guards

over the dorsum.

The first foot bears a dense tuft of simple, slightly iridescent, slender, hair-like

bristles, chiefly directed upwards and forwards. In the middle is another fan-shaijcd

series directed forward .and slightly curved (convexity outward). Below is a third

group of similar structure, probably representing the ventral series, directed downwards

and forwards, and with their convexity (for they are stiffish) downwards. On the outer

side of the bases of the first two series are the tentacular cirri. This foot shows no

marked division into dorsal and ventral parts, but has a somewhat clavate outline.

The second foot has the ventral division separated. Dorsally the rounded boss has

externally a dense series of stiff hairs, which stand out in a fan-shaped manner, while

towards the dorsal median line (Plate XXXV, fig. 25) the second or adjoining series are

modified to form the veiy slender hairs of which the felt is composed. The ventral

division bears smooth spines (Plate XXXVI, fig. 18), and inferiorly the tuft of some-

what stifl", pinnate bristles (Plate XXVI, fig. 17).

The ventral division of each typical foot, as noticed by Baster and Swammerdam,
bears three series of bristles arranged in transverse rows (Plate XXXVI, figs. 10 and 22).

The strongest occur dorsally, and consist of about three powerful dark brown bristles

(Plate XXXVI, fig. 2 r), flattened at the tip, which varies in condition, though funda-

mentally the type is somewhat hastate, as observed in the posterior region of the body

(Plate XXXVI, tig. 20). In front view (a) the tip resembles a broad spear, sometimes

asymmetrical; in lateral view, again, the tip (b) is more or less tapered, and posteriorly

has a slight dilatation at the commencement of the shaft.

The middle series (Plate XXXV, fig. 26 b) has the same type, but the bristles are

paler and more numerous, about eight occurring in the row. The curvature at the tip is

more distinct. Posteriorly the hastate condition is evident (Plate X.\.\\'I, fig. 10).

' ' Vci-gleichende pliysiol. Stud.,' 2e i^or., piTt 1, p. ot-, Heidelberg, 18S2, Svo.
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The lowest bristles are still more slender (Plate XXX \', lig. 12 1- "), and many present

u rciiiiiiiuit of the pilose coat at the tip, as in the figure. Posteriorly the hastate

condition is marked (Phite XXXVI, fig. 10).

The second and third feet thus differ from the succeeding in having, instead of the

most ventral series just described, a tuft of somewhat slender pinnate bristles (Plate

XXXVI, fig. 17), the pinn£B in the third foot being stronger. These probably represent

the primitive bristles.

The slender feet at the posterior end of the body have ventrally a series of

elongated bristles, with short spikes somewhat alternately arranged distally (Plate

XXXVl, fig. :5). They end in a tapering tip. These bristles are further modifications of

the pinnate forms.

The warts on the feet and near their bases are often coloured dark brown or

blackish, and in many also the general surface of the feet.

A small specimen (1^ inches) procureil in Cromarty Frith on August :31st had the

bases of two anterior feet fixed together by an elongated, hard, brownish mass, which

was sunk in tlio tissues, and another circular patch was near. Onl}- an indefinite

granular structure was visible with the microscope, and the structure was more or less

calcareous, giving off gas on the addition of hydrocldoric acid. Both were firmlj' fixed

in the skin.

Reproductive Onjans.—Pallas represented the ova of Aphrodita as originating in the

perivisceral fluid itself, a supposition in the same category as the notion that the glandular

wall of the alimentary canal in the Oligocha^tes gives rise to the perivisceral corpuscles.

At Naples Lo Bianco found the males emitting sperm in March. At St. Andrews

specimens have abundant ova in May. The larva? have not been seen.

The direction of the papillae of the segmental organ would apparently send the

reproductive elements dorsally under the felt, and as streams of water are constantly

pouring through this space, the ova would be duly impregnated and aerated. The

sperm would likewise be rapidly distributed all around.

A specimen off Howth, Ireland, showed Loxosomse, and a delicate creeping Cam-

panularian on the ventral surface and between the feet. In one from St. Andrews

Foraminifera were thickly dotted over the ventral surface along with Balani (small),

great numbers of stalked Infusorians, and an occasional very young mussel.

In the felt of the dorsum many small marine organisms are entangled, from algae to

mussels. Annelids, crustaceans, sponges, zoophytes, polyzoa, and spines of Echinoderms.

Small preserved specimens are proportionally broader than the adult, and taper much

more rapidly at either end. Such probably is partly due to rigid contraction. They

occur from au inch downward in the stomach of the haddock, and occasionally in the

stomach of the dab.

Delle Chiaje ' records a nematode as a parasite in the dorsal felt, and as having a

translucent body and a filiform tail. This is like Phoroms in the test of Gerianthus

from Australia. The nematode, however, may only have lodged temporarily.

The species lives fairly in confinement, but as a rule not for a long time. The

difiiculty of supplying it with suitable nourishment—for mud in a confined tank soon

1 ' Descrizione/ vol. lii, p. 13S.
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becomes odoriferous—is probably the cause of its mortality. In its native sites it seems

to make its way in the niiul and sandy mud by aid of its powerful ventral bristles,

whilst its back is laved by currents of sea water under the felt which protects this some-

what delicate surface from direct contact with its surroundings. It appears to be a

limivorous form, pursuing its work in the depths of the sea, where its beautifully irides-

cent hairs can be seen by few admirers. It does not always follow that the reasons for

gorgeous apparel or brilliant phosphorescence lend themselves readily to the inquirer.

The smallest example in my collection was procured on the l)ottom by Dr. Alford

Anderson on board the ' Garland,' on the 9th August, 1888, on the trawling grounds

near the Bell Rock. It measures -i'b mm. in spirit. The dorsum is covered with sandy

inud in which are a few fine hairs. The ventral surface forms a proportionally broader

area than in the adult. There are nineteen segments besides the pro- and peristomium,

and there are no signs of the lustrous hairs, yet the larger bristles of the feet are

prominent, though few in number. Each foot has superiorly in the ventral division a

long hastate bristle slightly bent downwards at the extremity, the hastate region having

a coating of fine agglutinated hairs which project beyond the tip. One or two shorter

forms of the same type occur in the next row, the larger having a similar though less

developed terminal coating. The third series of two smaller bristles has smooth hastate

tips. The spine has a long free point. The dorsal felt is already formed as a dense

interlacing series of fibres, which entangle minute particles of mud and sand. The
dorsal spines are still comparatively short and pale, and do not project beyond the felt

and mud of the sides.

The soberly tinted young form is thus a contrast to the adult in the colour of the

bristles, spines, and hairs. Its hues coincide with the surrounding sandy mud.

Baster's account (1765) of this species is, on the whole, careful and characteristic, the

arrangement of the ventral bristles and even their number having received attention.

His structural remarks are also interesting, and he found the male and female elements

in June. His figures are fairly accurate.

Rondelet and Swammerdam called the sea-mouse P/i^/sfl/xs, while Bartholinus termed

it the golden worm. Seba, ^lolyneux, and Barrelier, again, named it Entca sive Scolo-

pemh-a marina. Swammerdam was of opinion that it deserved a place near the sea-

urchins, probably from the prominence of its spines.

Pallas's description of the external and internal structure is excellent. He had not,

however, seen one seven inches long, as Bastcr reports. He describes the muscular bands,

the perivisceral fluid, the digestive system, and the stomach [rcntn'ridiis), which the

Belgian fishermen call meiitulani. Aphroditai, and eat it boiled—a poor kind of nourish-

ment Cuvier afterwards thought. It somewhat resembles the human uterus, he says,

with its OS. He is of opinion that the scales are not branchiae, but that fourteen pairs of

sacculate bilobate organs (the dorsal fimbriated papillas) are. He mentions the pinnate

condition of the intestine, figuring the lateral ca;ca, and describing their attachment to

the " integument." He thinks that Redi's view of the insertion of the ca?ca in dorsal

sacs will not bear scrutiny. The casca communicate with the median gut freely, and

chyme enters and is absorbed,—indeed, he saw particles of alga3 in them, but nothing

in the ventriculus or oesophagus. He corrects Redi's notion that the nerve-cord and its

34
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gan<^lia formed a systemic trunk with hearts, the reddish colour beiug characteristic of

the various parts of the nervous system in this species. The true sanguiferous system is

best seen in moribund fresh examples. In tlie dorsal region is a membranous space (the

great vein) filled with turbid lymph, and it gives off twigs between the intestinal pinnae,

and long branches anteriorly. He alludes to the anterior extremity of the great vein

over the i-culriculn.i, and figures it. Under the intestine is a longitudinal ve.ssel with

lateral branches. He noticed the perivisceral fluid and its corpuscles, and fouud ova in

Jiiiif in masses therein, and also spermatozoa in males, but did not know how they gained

exit. It is the Soe-Muus and Gold-Muus of 0. F. Midler in his ' Zoologia Danica

Prodromus' (177G).

In the first volume of his * Memorie ' (182:5) Delle Chiaje refers to his figures on

Tav. iv, in which the exterior, the structure of the proboscis, and alimentary canal are

sketclit'd. In his fourth volume (1829) he again recurs to the same form, giving a some-

what indifferent view of the body, several sketches indicating the arrangement of the

nervous and digestive systems, and the three series of l)ristl(s on the ventral surface of

the foot.

Treviranus ' described the external apertures of the segmental organs in Aphrodita.

Delle Chiaje and he regarded them as openings by which water got into the perivisceral

cavity ; that in reality the ciliary current moves the reverse way.

Audouin and M. Kdwards considered this the most beautiful and brilliant of all the

Annelids, stating that it is called the sea-mole and sea-mouse, and that it inhabits the

depths off shore, and also the oyster-banks. Rarely is it tossed on shore. The

Aphrodita sericea of Savigny the}' could not find in the museum, while his .-1. aurafa

is probably a young example of A. ucideata.

Cams and Jourdan figure the body of A. ncideafa in vertical section, and also the

alimentary canal, but nothing is added to previous knowledge.

In the Memorial Edition of Cuvier it is said that the flexuous bristles of Aphrodita

shine with all the brillianc}' of gold, and change into all the tints of the rainbow. They

do not yield in beauty to the plumage of the humming-liird, nor to the most lively lustre

of i)recious stones. The gills are concealed by the scales, and are in the form of small

fleshy crests.

Sir .1. Dalyell' (1852) noticed the habit of elevating, or, as he calls it, recurving

the posterior extremity of the bod\-, and " discharging a stream of water from an orifice

there." None of his specimens fed on any substance offered to them. The account of

the segmental organs of this species by Dr. Thomas Williams* seems to rest on a misin-

terpretation of the parts. He also states that the blood-vascular system is absent.

De Quatrefages (1865) gives a somewhat detailed account of its external characters.

He records thirty-nine rings and fifteen pairs of scales, and a length of 16—17 centi-

metres (6 or 7 inches). He mentions an elevated cutaneous fold (facial tubercle?) in the

middle line running to the mouth. The median antenna is implanted on a caruncle. His

1 Tied, and Trevir., ' Zeitsch. f. Physiol.,' Bd. iii, 2, p. 157, 1829.

- ' Traite elem. d'Anat. comp.,' Paris, 1835, pi. v, figs. 24, 25.

* ' Pow. Creator,' vol. ii, p. 171.

* ' Philos. Traus.,' 1858, p. 134, pi. viii, figs. 26, 28.
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Mihiesia borealis (Joliust.) is only tlie young of A. aculeata in a somewliat imperfect con-

dition.

Gnibe was of opinion tliut tlu-.l. .serirea of 8avigny, and -1. Ijurenlia, Jolinst., refer to

this species, and that Risso's form, .1. aurnta, is the young of the same.

Clapamle' describes the peritoneal coat of this species as being the most distinct

example in the group, and he figures the fine strise which characterise it. At
intervals on this surface he found groups (iiiourhets) of vibratile cilia as in Ih'nii'iono,

and as Sharpcy had long previou.-^ly observed. He alludes to tlie ovaries which he found

on the ventral surface at the bases of the feet. They were in bands {hoi/au) in the

median line attached to a cord. He could not satisfy himself as to the nature of this

cord. He further points out the peculiar structure of the papilhe, the bases of whicii can

be traced to the interior of the palpi. He differs from Ue Quatrefages, who states that the

first two pairs of ganglia are completely sepai'ated from their homologues of the other

side. He considers that these ganglia do not e.\ist; they are simply the inferior part of

the oesophageal connectives.

A good account of the distribution of the blood-vessels of this species is given Vjy

Prof. E. SeU'iika." He describes in injected specimens a dorsal and a ventral vessel

running above and below the gut, the former being connected with the ti'unks of com-

munication—Avhich course in a parallel niannei' i-ound the gut—by an intermediate

series of inosculating vessels. A fine network is found in the dissepiments and the

membranes in connection with tlie intestinal casca, as well as certain vessels which

end blindly over the dorsal muscles, the nephridia, and other parts. He describes also

the growth of the ova in dense nia.«ses on the vascular trunks at the bases of the feet.

The larger eggs have a fine membranous capsule with nuclei ; the smaller ova are

brownish red.

Grube ''

(1874) says that in large e.vamples of Ajiliroilita arnleaia forty-three seg-

ments occur, and that Savigny observes that the two dorsal tufts of hairs (felt) come from

the elytra-bearing segments, while Audouin and Milne Edwards held that they come

from the cirrus-bearing segments. Grube's examples were in the former condition.

Cams* (1884) mentions that it is called Ti veggo (Claparede) at Naples, a name,

however, given to other forms ; and that an Annelid, Uranrhiomma vigilans, Clapart'de, is

parasitic on it.

Dr. Hugo Eisig * (1887) makes an interesting comparison, with figures, of the

bristles and hairs of this species with the golden yellow secretion of the spinning glands

of Poli/oduhtes itiaxlllosus.

1 ' Adu. Chict.,' \ap., 1868.

- ' Niederlandisches Archiv fiir Zool.,' lid. i, Ueft 2, p. 33, Taf. iii and iv, 1872.

3 Op. cit., 1874.

« 'Fauna Medit.,' vol. i, p. 100.

'' ' Monogr. der Capitelliden,' Naples, 1887, p. 331, et seq., Taf. .\x.Nvi.
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Genus VI.

—

L.etmatonice, Kinherg, 1854.

Eyes on short peduncles placed near the anterior border of the head, dorsum

covered with felt. Spines of the elytra-bearing feet glochidiate, other segments with

lateral bundles of stout bristles and a tuft of hair-like bristles. Bristles of the

ventral branch semi-pinnate. Intestinal caeca strictly dorsal, arising on each .'^ide of the

median dorsal vessel. Segmental organs (nepbridia) opening e.xternally by a papilla

directed upwards between the feet. Nerve-cords flattened, less distinctly separated than

in Aphrodita.

1. L.ETM.vTOMCE ^•ILlcon^•I^i, Kuiucr(j, 1855. Plate XXIV, fig. 9.

Cephalic lobe rounded, two curved longitudinal lines making it tripartite; facial

tubercle with long mammillate jiapilla?.

Elytra obliquely renitorm, with minute ccll.^.

Glochidiate spines with three or four teeth.

Synonyms.

1843. Aphrodita hysirix, Oersted. Ann. Danic. Consp., p. 11.

1850. „ „ Sars. Nyt. Mag. Xaturv., 1850, vol. vi, p. 210, n. 57.

1855. LmtmatoniceJiUcomis, K'mhevg. Ofversigt Kongl. vet. Akad., 1855, p. 382.

1857-8. „ ,, Kiuberg. Freg. Eugen. Resa. Zool., vol. ii, p. 7, Tab. iii, f. 7.

1859. „ „ Uauielsseu. Xor.ske vid. Selsk., 4de Bd., 2 Hft., Throndhjem, p. 114.

1861. Aphrodita hystria; Danielssen. Nn. Mag. Xat., vol. xi, p. 49.

18()5. Lxtmatonice filicornis, Malmgren. Nord. Hafs-Ann., p. 53.

„ „ Kinhergi, Baird. Proc. Linn. See, vol. viii, p. 180, 1865.

„ „ „ De Quatrefages. Anneles, p. 199.

1869. „ filicornis, Mcintosh. Ti-ans. Roy. Soc. Edin., vol. xxv, p. 407.

1873. „ „ Sars. Bid. Christ. Fauna, p. 1.

1875. „ Kinhergi, Ehlers. Ann. ' Porcup.,' op. cit., p. 31, Taf. ii, f. 1, 2.

1879. „ filicornis, Tauber. Ann. Danic, p. 79.

1885. „ „ Mcintosh. ' Challenger ' Eept., p. 39.

1887. „ Kinhergi, Ehlers. Annel. U. S. S. ' Blake,' p. 45, pi. vii, f. 6 ; pi. \-iii, f. 1—5.

1894. „ „ Flor. Buchanan. Proc. Roy. Dubl. Soc, vol. viii (n. s.), ii, p. 170.

1896. „ filicornis, B.ovlXc. Camp. d. ' Caudan ' (Ann. Uuiv. d. Lyon), p. 442.

Habitat.—This species was first dredged in British seas by Dr. Gwyn Jeffreys off

the Hebrides in 1866, and often subsequently in various grounds off Shetland in depths

ranging from 75 to 100 fathoms, and chiefly on muddy sand. The same persevering

explorer found it ofl' the west coast of Ireland (Valencia Island). It extends into the
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Atlantic on Holtenia-ground or stones and coral, and even to the depth of 19o0 fathoms

(' Kiiiglit Errant '), and is found on the shores of America (Verrill) and Canada

(Whitoaves). Northward it is met with in the Faroe Channel, while Grubo gives from

Boliuslan along the Norwegian coast to Finmark. A few examples were dredged along

witli IFcrmione on tlie oj'ster-ground off St. Peter Port, Guernsey, but it is absent along

tlio eastern shores from the Pentland P'rith to the south coast.

H'j(id.—T\m head (Plate XXVII, fig. 2) is somewliat rounded, the median separated

from the lateral region by two curved longitudinal grooves. The tentacle arises Ijetween

and latlier l)c'hin(l the ocular peduncles above the conical basal segment, and is a

long, slender process gentlj' tapering towards the tip, tlicu .slightly enlarging, forming a

constriction, and lastly a bullions swelling as shown in the figures. In none of the

examples, however, did the tentacle reach the length of the great palpi, as Kinberg says,

nor could Baird's description as "short and conical" apply. Its length, probably from

injury, varies, but the longest are far short of the palpi, so that Kinberg's were either

recently reproduced or varied in this respect. It agrees in form with a dorsal cirrus.

The somewhat globular ocular peduncles occur on each side of the former, and in the

preparations are devoid of pigment. The long palpi spring from eacli side of the facial

tubercle in front, and have a smooth basal articulation, from which they gently taper till

near the extremity, when a somewhat elongated dilatation occurs, after which the tip

tapers to a fine point. The whole organ beyond the basal articulation is setose with

long, sharp papilla, which are finer on the distal region (Plate XXXVII, fig. 2). The

slight enlargement below the tip is not evident in every example, probably from injury,

but it seems to be present i)i tlie most perfect.

The facial tubercle has numerous long, mammillate papillfe, thus differing much

from Aphrodlta aruleata (Plate XXXVI, fig. 2i).

The body is somewhat flattened, elongate ovoid, about equally tapered at both ends,

though from the contraction of the parts and the condition of the feet the posterior end

often has a slightly broader aspect. The dorsum is covered with a greyish felt, and the

sides are flanked by the proportionallj- large and iridescent brownish bristles. These do

not overlap the dorsum as in other species, only a few of the shorter bristles spreading

slightly over the outer edge of the felt,' which is usually coated with sand, and is so

flexible as to take wrinkles from the edges of the scales. The dorsal felt is formed of a

moderate number of very fine hairs tapering to an attenuate point, and connected

together by a fibrillar gelatinous basis, which has sand-grains, diatoms, and other algje,

mud, and foreign particles of various kinds, e.g. sponge-spicules and anchors of

SjniaptfB, in it. So far as observed the fine hairs do not terminate in hooked points as in

A. aadeata ; they spring from the inner edge of the dorsal division of the foot. The

felt is friable, thicker, however, in the larger and older specimens, and more easily torn

and gelatinous in the smaller. The delicate dorsal cuticle under the felt is smooth, and

the body-wall of this region is much thinner than in Hcrmioue. The long bronzed

spines extend posteriorly somewhat beyond the line of the feet, terminate nearly in a

transverse line with the body, and give a truncated outline to the region in contrast

' Grube thought only mucus was present.
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with tlio anterior end. Kinberg's figure differs, therefore, considerably from British and

other examples—both small and large—that have come under observation ; indeed, it is

more or less diagrammatic.

The entire ventral surface, including the feet, is studded with closely set globular

papilla3.

The papilla of the segmental organ begins on the seventh foot as a small process,

becomes a free tubular structure on the ninth, and extends to the twenty-ninth foot. The

papilla is comparatively large and long.

Digediro. Si/ffein.—The extruded proboscis has at its extremity a densely villous

border, divided into two by a bare papilla at each side. The long processes (papillae)

are divided dichotoraonsly (Plate XXXVII, fig, 2) in a very regular manner, about five

times I'roMi the Ijase. The great proportional size of this organ—for it is more than half

the length of the preserved form—is a noteworthy feature, and indicates its im|)ortancc

in the economy of the animal.

The pre-gastric caeca have their terminal appendages even more conspicuous than

in A. acnleata. The intestinal CKca arise from the dorsal aspect of the gut close to the

median vessel. They thus slightly differ from those of ApliruiUta and Hi'vin'wiie. In

regard to the arrangement of the terminal cajca, they approach those of the former.

In tiie Zctlandic examples masses of mud and mucus in the stomach were very rich

in Foraminifera, sponge-spicules, radiolarians, diatoms, bristles of Annelids (Spionidae),

and fragments of crustaceans.

Si-ak'.i.—Fifteen pairs, smooth, somewhat pellucid, and slightly iridescent. They

are more or less rounded or ovoid, and with the exception of the first two are

attached by the centre of the outer border as in Aphrodita and Uermione. While the

first pair are small, they rapidly increase in size, the middle third of the body having

only three or four large scales. They occur on segments 2, 4, 5, 7, and so on to 23, 25,

28, and 31.
'

. . .

Feet.—The long, brownish, iridescent spines which flank the sides ai-e flattened and

flexible, with the tip somewhat abruptly tapered in lateral view (Plate XXXVI, fig. 8),

whereas when seen on the flattened face the sides have four or five recurved teeth (Plate

XXXVI, figs, -i and 0). The majority have three teeth on each side (Plate XXXVI, fig.

12), but some have four. The barbed bristles have guards or sheaths, or traces of these

in the preparations (as in the figure), but whether they are only perfect in the young con-

dition of the bristle is unknown. They seem to be removed readily-' The main part of

the shaft is flat, broad, longitudinallj' striated, and it somewhat diminishes inferiorlj', and

terminates in a flattened, blunt extremity, to which the muscles are attached. For some

distance above the base the shaft is paler, and shows a central band as if from an axial

cavity. The spines present a distinct curvature. About twelve well-marked groups of

the long spines occur in a good example. These spines retain the same essential

structure posteriorly.

The first pair of feet are dii-ected forward, and bear the tentacular cirri (which

are much longer than in Aphrodita aculeata). Each has two tufts of pale, simple bristles,

^ Perfect examples occasionally adliere to the felt.
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which taper to a fine li;iir-liko point. Tlioir outline seems to be smootli, though sandy

(It'I)ris lodges readily amongst tliem. The anterior tuft is directed forwards and inwards

as an I'Xjianded fan, while the com])act posterior one goes inwards and i)ackwards. A
strong spine supports the foot. Tiie i)ristles are similar but somewhat stronger dorsally

in the second foot. In the third foot a more slender series of ijristles occurs to the

exterior of the cirrus, wiiilf a stronger series is dorsal. This and tlic next have

pinnate bristles in the ventral division.

The fourth foot, which is provided with a ventral cirrus, has in the inferior division

a tuft of pale pinnate bristles, like those of Aphroilita. The same pinnate bristles occur

in the fifth foot, adjoining the ventral cirrus, while above them are a few of the ordinary

kind with feathered tip and hook. In the sixth only the latter are present. The typical

forms are shown iu Plate XXXVI, figs. 5 and 7.

In the same way the last foot or two have a modification of tlie ventral bristles, for

the spikes above the hook are short and distinctly separate. Moreover the last foot has

pinnate bristles as in front, along with an ordinary form or two.

The feet appear to be about thirty-four, the dorsal division alternately bearing cirri

and long bristles.

The donsal cirri spring tVoui the centre of a fringe of the more slender bristles, their

places being taken in the scale-bearing segments by the long hooked spines. In the

case of the cirrigerous feet a group of stout, short, bi'ownish bristles occurs in front of the

cirrus, and a somewhat longer and stronger series springs in the scale-bearing feet on

the dorsal side of the long spines. All are densely covered with a muddy and sandy

investment, but their surface appears to be smooth.

A typical foot, e. g. one bearing the long dorsal spines, has dorsally (from within

outward) the slender hairs which form the felt, then a group of short stiff bristles, fol-

lowed by the papilla carrying the long brown spines, which have a distinct curve. A
tuft of delicate bristles occurs beneath. The scale is fixed posteriorly. After an

interval the ventral brancii of the foot bears the semi-pinnate bristles and the ventral

cirrus.

The last pair of feet are rudimentary, and lie in ordinary positions behind the anus^

which is dorsal.

The segmental organs (nephridia) point upwaid ijetween the feet, and are as well

developed as in Aphrodita acnleata.

A Norwegian example, sent by Dr. ^lerle Norman,' shows guards to the front of the

dorsal spines, and a slightly hastate tip beyond the barbs. The ventral bristles seem to

have shorter tips.

A series of small specimens occur from North Unst— from •") 5 mm. upwards. These

have pale spines and lii'istles, yet all the bristles and the dorsum are densely coated with

sand-grains. They were captured in July, and probably represent the growth since the

previous spawning season.

Loxosoma3 are common in this species on the feet, ventral surface, and on the

dorsum under the scales.

1 Op. cit., p. 171.
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Reproduction.—Ova of considerable size are present in examples dredged by Dr.

Gwyn Jeffreys off North Unst in June, 1867.

Kinberg (1857) characterised this species as having a rounded cephalic lobe, tri-

partite from two curved sulci, filiform tentacle longer than the palpi, and the median

elytra reuifonn. It was procured on the western and northern shores of Scandinavia.

Ehlers (1875) considered the Laelmatonice Kinberrji of Baird as different fiom

Kinberg's L. filiformin, but, as previously stated, there is no reason to doubt their

identity.

Ehlers (1(S87), in his 'Annelids of the United States Expeditions,' considers, as he did

in the former publication (' Annel. of the ' Porcupine
'

') that he is still dealing with a

new species fide Baird. Only a single form appears to occur in British seas, and it extends

to Norway and the American coast. His figures are the work of an artist, and thus the

scientific accuracy is not beyond (ioul)t, as a glance at the dorsal spine of his pi. viii,

fig. 3, demonstrates. The peculiar flattening of the main part of the shaft, and the

characteristic narrowing of the tip, have been overlooked. This form, however, may be a

variety of L. prodiida, allied to L. prod., var. henthaliana. His description gives nothing

diagnostic.

2. L.ET.VAT0NICE PiiODUCTA, var. Uritannica.

Specific Characters.—Body ovate-oblong, of a pale flesh-tint, and devoid of dorsal

felt. Scales pale, their reticulate cordate structure being better marked than in any

other form. Segments forty-five. Head triangular ; ocular peduncles globular at the

tip, narrowed infcriorl}* at the peduncle ; no eyes. Lateral process at the posterior

part of the head smaller than in the typical forms. Papillae of the angular facial tubercle

more lobate than in L. producta. Glochidiate bristles with four recurved fangs, besides

the process at the base of the terminal spear-tip. Ventral bristles with stiffer basal and

more slender distal pinnEe.

Sykonym.

1S94. Lxtmafonice producta, Flor. Biiclmuaii. Proc. Koy. Dubl. Soc, vol. viii (n. s.), ii, p. 169.

Body more or less oblong, of a pale flesh-tint, devoid of dorsal felt, scales pale ; forty-

four bristled segments, which increase to the middle or behind the middle of the body,

and again diminish posteriorly, though the latter region is somewhat blunt. The centre

of the head is more or less triangular, with a prominent swelling, and bearing in front

the two ocular peduncles, which are globular at the tip, but have a distinct peduncular

portion, thus dift'eriug from those of var. WiUemoesii, which are more or less sessile, and

without a trace of e^'es. Those of L. producta are more elongated. The lateral process

towards the posterior part of the head is much smaller than in L. producta from Kerguelen.

It forms a lobate flattened process in the latter, and nearly i-eaches the base of the

ocular peduncles. On the other hand, in the British specimens it is only a small papilla,



L/ET.A1.\1().\1('K I'lloDlt'TA. liO^

touchiiio; the baso of the lateral cephalic swelling. It ai)pear3 to be the nidiiiient of a

scale-hcarinp; process. The ridge from which the tentacle arises extends backwards in

the iiiid<lle lini", and at the posterior border of the head it bends ontward on each side

to bear tlic papilla, viz., the nimlified scale-bearing process. The papillas of the facial

tubercle are more lobate than in L. jiroducta from Kerguelen, and proportionally less

elongate. The palpi are, so far as tiie specimens go, less i)Owerf'ul than in L. pnnlucla

from Kergnelen, but the difference in regard to the papilhe or spikes is small. Both

have numerous jjapilla) as in L. fliroriils. All that can be said is that perhaps they area

little more numerous towards the tip of the palpi nf /;. produeta from Kerguelen. The

tentacular cirri are somewhat longer than the tentacle, and their tips are rather more

elongate than in Jj. flirornlft, while they are shorter than in /y. pruiliirfci from Kerguelen.

The segmental papilkv* liegin on the posterior face of the fifth foot, and e.\tend to the

thirty-eighth. Theyfoi-m flattened processes somewhat more distinct than in L.producla

from Kerguelen. Besides, in tiic latter form they begin on the tenth foot, and extend to

the ihirty-nintli.

The papiliaj of the proboscis (Plate XXXVll, fig. :>) have broader tips than those of

L. filicornis, and are less regularly dichotomous. The tips are sometimes divided into

three, and occasionally are ovate, clavate, or irregularly lobate. There is not much
ground for calling tlic thickened regions of this organ ])arts representing maxillae, as

Grube does.

No specimen is in a condition to give a reliable n])inion of the arrangement of the

dorsal spines. The papillce bearing them are a little mow ])r(jminent than in L. produda

from Kerguelen, but this may be due to their condition, for they have evidently been

subjected to considerable hardships. They probably spread, in the scale-bearing feet,

over the dorsum as in the forms from Kerguelen, the feet carrying cirri having dense

groups of more slender bristles.

The structure of the first two feet agrees with that in the form from Kerguelen.

The other feet are also similar in structure. The tips of such of the long dorsal spines

as were present agreed with the figure (Plate XXXVI, fig. !•), which shows a spine

slightly turned to the left, four recurved fangs occurring on each side, besides the point

at the base of the spear-like tip. The ventral bristles (Plate XXXVI, fig. 5) conform

mostly to the type of L. prodncta, var. Wijvillei, having somewhat stiffer (stouter) basal

bristles and numerous slender distal ones.

In describing this form in the Annelids of the ' Challenger,' 1 for some time had the

varieties ranged under separate species, distinguished by certain evident characters.

The reticulate cordate structure of the scales is very well marked (apparently better

than in any other species), forming a series of wav}' lines like tliose on the sand of the

sea-shore.

N^o parasitic Loxosomas occur on this form, yet foreign varieties abound with them,

such as Tj. produda, var. henthaUana, on which the remarkable new gymnoblastic

hydroid, Stijlndis vermicolo, described by Prof. Allman, occurs on the under surface of

the scales of this inhabitant of the depths (2900 fathoms) of the Xorth Pacific.

The species was first procured by Prof. Iladdun during the Royal Dublin Society's

Survey, on a bottom of sand and gravel at a depth of .jOO fathoms, fifty-four miles oH'

35
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Acliill Head, and recognised by Miss Florence Buclianau,' who thought it had hitherto

been procured only at Kerguelen ; but it and its varieties have a much more extensive

range, oven to the shores of Nova Scotia, near Halifax. The varieties described in the

' Challenger' were devoid of eyes in the preparations, as this also is.

Genus VII.

—

Hkhmioxe, Hlainville, 1828.

Cephalic lobe with a single tentacle and two palpi. Peristomium bears bristles and

two long cirri. Pedunculated eyes fixed to the margin of the cephalic lobe; maxillae

absent or small (thickened processes). No dorsal felt. Elytra alternating with dorsal

cirri. Dorsal and ventral divisions of the feet distinct. Elytra-bearing feet with

glochidiato dorsal spines, and a tuft of strong bristles over the elytra. Ventral bristles

bidentate.

Tlic pregastric and intestinal cajca are shorter than in Aphwdila, and even than in

LiBtmatonice, but they have large terminal dilatations. The latter are shorter than in

A. aculeata. The lateral cajca do not a])[)roach the median line as in La'lnintoiiicf.

Segmental papillaa from the eighth to the twenty-ninth foot. Nerve-cords closely applied

and flattened.

Hekmione uystimx. Sari'iiii/, 182(>. Plate XX H', tig. 7.

Specific Characters.—Head broad; each ocular peduncle bearing two eyes; facial

tubercle with globular or slightly ovate papilla?. Body elongate-ovoid. Segments

thirty-two to thirty-three. Elytra somewhat reniform, furrowed by divergent and

transverse lines, and having large rounded cells. Dorsal spines glochidiate, with three

fangs on each side; ventral bristles with a spur, and, in the anterior part of the body,

accessory spikes above it. The tip of the bristle is curved.

Synonyms.

1818. Halifhea hystrix, Lamarck. Hist, des An., s. v, veil, v, p. 307.

1820. „ „ Savignj". Syst&m. des Ann., Descr. de rfigyjiie, t. xxi, p. 345.

1823. „ Delle Cliiaje. Memorie, vol. i, p. 181, tav. iv, f. 10, 11.

1826. „ hystrix, Eisso. L'Eiirop. Merid., p. 413.

1828. Sermione hijutrix, Do Blaiuville. Diet, des Sc. Nat., ' vers,' p. 457, pi. ix, f. 2.

1834. Ajyiirodita hyutri.r, And. and Ed. Ann. des Sc. Kat., vol. xxvii, p. 406, tab. ^ni, f. 1—9 ; and

Annelides, p. 70, pi. i, f. 1—9.

„ „ „ Cuvier. Regn. An., vol. iii, p. 207.

> ' Sc. Proceed. Roy. Dnbl. Soc.,' vol. viii, pt. 2, No. 15, p. 169, 1893.
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1836-7. Hi'rmionu liijulrialla, Do Qiiatret'. Ifrj^'. an. illiiMt., pi. xix, f. 1.

1840. „ hyxlrir, Griibi". Actiii., Heliiii., u. VViinner, p. 88.

„ Aiihrudita hyslrir, Joliiistui). Ann. Niit. Hist., iv, p. ."370, v, f. a—e ; and v, ]i. .JU.'j.

18-I-2. llalitheii hijstrix, Dcllo Chiajc. De.scrizione, pp. 57 ot 10.^, tav. Iviii, f. lU.

18-1'8. Apliriiilifa hi/Klrix, Oersted. .\nn. Danic. Con.s])., p. 11.

18.51.
,, „ (Jriibi,'. Fain, dvr .\nnol., p. ;iO.

18.56. „ ,, 'riiiini|)S(in. l':iuMii mI Ireland (partim ?), ]i. 27;{.

18.")7. „ mvditcrrcnuii, O. Ci. Custa. Fauna d. Keg. d. Napoli, Anncl., j). 8, tav. ii, f. 1— 1 e.

„ llermiuiie htjstri.r, 0. G. Costa. Annel. di Napol., p. .5, Tav. i, f. 11—14, and Tav. ii, f. 1.

1858. „ „ Kiuberj^. Fregatt. Eugen. Resa, p. 4, tab. 2, L 4.

„ „ liyslricella, Kiuberg. Ibid., ]). 5, tab. 2, f. 1.

1861. Aphrodita hijstrix, Danielssen. Nyt. Mag. f. Naturvid, Bd. xi, p. 49.

1864. „ „ (u'ube. Die Insel Lus.sin, &c., p. 77.

1865. Hermionc Iiystriv, De Quatrof. Hist. nat. d. Annel., vol. i, ]>. 206, pi. vi, f. !•— 14.

„ „ Kiuberyi (?). Ibid., ]). 20!), \i\. vi, fig. 16.

„ „ hystrix, Baird. Proceed. Linn. Sec, vol. viii, )>. 178.

„ „ „ Johnst. Cat. Brit. Ann., p. 106, ])1. ii, f. a—« (a repetition of former).

1868. „ „ Claparede. Anncl. Chetop. d. Nap., p. 48, pi. i, f. 2.

1875. „ „ Marion and Bobrctzky. Ann. Sc. Nat., 1875, p. 3.

1884. „ „ V. Carus. Faun. .Mrd., |.. ]W.

1886. „ „ Harvey (jibson. Vermes Liverp., p. 147.

1888. „ „ He Saint-Jose])]]. Ann. d. Sc. nat. (7), vol. v, ]). 146.

1890. „ „ .M;ibii|nin. Ann. ]?onlon., ]). If.

Habitat.—A soutlieiii form,' abuudant at a depth of fifteen to twenty fathoms off

St. Peter Port, Guernsey, amougst debris of shell-gravel, dead oyster- and mussel-shells,

and occasionally at various parts of the southern coast of England and Ireland. It is

common in the Mediterranean. The German exploring ship ' Gazelle ' procured it at

Soleton Bank. It ranges to eighty fathoms.

On the whole it is partial to shell-debris, gravel, and similar regions, and thus fre-

quents rougher ground tlian A. acuh'ata (Bornell).

The smooth head (Plate XXIV, fig. 8) is rounded, and the posterior fillet which

bounds it is considerably overlapped in the preparations by the peduncles of the first

scales. This fillet appears to bear no papilla or homologue of the scale-peduncle exter-

nally. The median ridge which runs forward to and ends in the base of the tentacle is

slightly marked. The ovoitl lateral swellings are more prominent than in Lxtmatonicc

fiUcormH. The ocular peduncles are somewhat clavate, with rounded tips, and each has

dorsally a well-marked black eye, and just in front of it a larger one looking forward and

downward. The facial tubercle has numerous globular or slightly ovate papillae— a few

being longer (elongate-ovate).

All except the basal region of the palpus is " ciliated " with spike-like papillae as in

the foregoing species, this being a character apparently subject to little variation. The

tentacle, the base of which possesses scattered globular papillse, has a peculiarly crenate

outline, slightly enlarged at the tip, and with the clavate terminal process (Plate XXXVII,

' The notion that it occur.s " all over the British area " (Dr. Benham) does not accord with our

experience. It is a southern form.
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Hg. 5). I'lio tentacular cirri are similar. The dorsal cirri increase in size, but bave the

same structure. In all these, minute rounded glands (like papillae) are dotted over the

gi-aimliii- layer of tlie epideriu, and may be associated with sensation. Tiiey are quite

beneatli tiie cuticle, wliicii is somewhat dense. At the tip or bulbous jiart of the

appendix the cuticle is thin, so that the nervous expansion comes close to the surface.

Body.—About two inches long, large specimens being two and a quarter inches (De

Quatrefages), and is covered dorsally by the fifteen jjairs of scales, which largely overlap.

They vary in tint from pale to dark brown, \vith a slightly iridescent purplish sheen,

and are firmly fi.xed by their pedicles near the middle of the external border. Under a

moderate power tliey present a filjrillar or cordate structure, and the exposed surface has

a series oF miiiute ])aiiill:e, I lie anterior region alone being devoid of them. The edge is

smootli. The first pair are small, and have the scar for the attachment of the pedicle

near tlie centi-e. They again diminish posteriorly, but the structure remains the same.

The Mediterranean forms are generally darker than those from the Channel Islands.

The ventral surface of the body is covered with a firm cuticle studded with minute

papilhB, which aiv sliglitly lirownisli, especially on the feet at the commencement of the

posterior third. Anteriorly the buccal fold forms a broad, rounded, finely grooved flap,

diminishing to a neai'ly cylindrical ridge posteriorly. The minute papilla? are numerous

on the edges of ti:e buccal fold. A median and two lateral ridges flanked i>y the feet

characterise this surface, as in allied members of the group.

Tlie segmental jjapilluj commence on the eighth foot, and continue to the twenty-

ninth, tliat is, about the fourth foot from the tip.

The pa[)illa3 of the proboscis are, like the others, somewhat dichotomous in their

division (Plato XXXVII, fig. 4), the tips of many of the processes being broadly and

more or less syuimetrically lobate, or having a process at one side so as to be pedate.

They seem to be flattened, and thus in the preparations do not readily separate from each

other. They differ much in outline from the same processes in La'fmotoiiice filironiis.

The dorsum is flanked by the lustrous brown spines (Plate XXXVI, fig. 11), which

are directed backwards and slightly outwards. In some views they are brownish, while

in others they have a rich golden sheen. Anteriorlj' the granular spines stand upwards

with the curve directed towards the middle line, the inner bristles spreading over the

dorsum. The lateral brusii, again, on the cirrus-bearing foot is directed outwards and

with a backward curve. As soon as the long spines become prominent the pedicle for

the scales causes a radiate arrangement of the stiff tapering bristles (Plate XXXVI,
fig. 9), which spread over the dorsum and meet those of the opposite side in a symmetrical

and graceful manner. The outer bristles of this series are more erect ; the inner are

adpressed, so as to guard the scales. These bristles are of a rich golden colour, with

pale tips.

Three recurved fangs, as a rule, occur on each side of the tip of the spines (Plate

XXXVI, figs. 12, 1-i, and 15), besides the smaller pair at the angle of the spear-tip.

They are more nearly opposite (though the last two are not so) than in Lsetmatoaice

filicornis.

Feet.—The first foot has pale, simple bristles, the tufts being directed forwai'ds and

inwards, and the basal portions of the tentacular cirri are warty like the tentacle.
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Tlio second foot has dorsally :i lull of piniiately spinous bristles as in the other

momboi-s of the group, for instance, A. urnlrdhi,— little variation occurring in the species.

In the ventral brancli are two bristles (Plate XXXVII, figs, (i and 7), an upper with

ji strongly spinose edge above the powerful tooth, and a lower witli indications of four

spines, viz. the usual powerful inferior one, the somewhat less spine above it, and

indications of two otliers beyond, the last being slightly developed. The foot has

numei'ous globular papilla? on its surface.

Tlie third foot, which carries a cirrus, lias dorsally and internally a series of

powerful l)ristles aiinutely no(hilar (Plate XXXVI, fig. 9), and with a well-marked curve,

while externally a group of smaller forms of a similar kind occurs. This nodular

development on the surface is peculiar, and forms a swelling below the tip as

if it were a secondary development. The prominent granules or minute nodules

are not affected by potash. The ventral division has often stout bristles with the

spinose tips above the powerful fang, as sliown in Plate XXXVII, figs. 6 and 7 before

mentioned; but in some the spines above the fang are only four in number, while

in others they are eleven. At the ventral edge of this division of the foot are

numerous pinnately spinous liristles, as indicated in the dorsal division of the second

foot.

In the fourth (a scale-bearing foot) the dorsal bristles are still curved, and occa-

sionally minutely nodular, but much longer than in the third, and the tips of some are

shaped as in the hooked forms. A few shorter and straighter spines occur externally.

Ventrally the powerful bristles still show spinose tips, but the spines above the inferior

fang are diminishing in number, one having only two.

The fifth (likewise a .scale-bearing foot) has dorsally the somewhat broad, granular

bristles, the tips of the amber-coloured ventral still having spines, the number of the

latter above the great fang from above downwards in the three bristles present in the

example being two, three, five.

The sixth foot (cirrus-bearing) has dorsally short, curved, and slightly granular

flattened bristles dorsally and internally; externally a shorter and more slender form of

similar character. Ventrally tliree bristles occur, with two, two, and three spines above

the great fang.

The seventh foot has numerous curved, granular bristles dorsally, besides the spines,

some with greatly elongated tips, which, moreover, are somewhat hastate. On the

ventral bristles only two spines in all are present aljove the fang.

In the eighth foot (cirrus-bearing) the dorsal bristles are curved and granular, with

a tuft of longer and more slender bristles to the exterior (below the cirrus). The three

ventral bristles had each two spines above the fang. The segmental (nephridial) papilla

begins on the posterior border of this foot, completely hidden in the fissure between it

and the next foot.

Dorsally in the ninth foot were numerous curved granular bristles with somewhat

blunt tips. Beyond these stretch the long characteristic brown spines with the glochidi-

ate tips. Ventrally the three bristles have from above downwards one spine above the

fang, two and one. Their shafts are strongly grooved.

The tenth (a cirrus-bearing foot) has dorsally the shorter curved granular spines.
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iuid tlio shorter and more slender bristles externally. Veiitrallyai-e three bristles having

above the fang respectively two, one, two spines.

The fiiirlceiitli foot has dorsaliy scales and spines. Ventrally three bristles, the

hooks above the fang being respectively one, two, one.

The fifteentli has scales and spines. Ventrally the two bristles have one spike

each above fang.

'Die twentieth foot (cirrus-bearing) has longer and more tapered dorsal bristles, the

granules on which are less distinct, especially in the tapered forms. The shorter, broader

forms show tlio granules distinctly. Ventrally the three powerful bristles have only the

great fang. A typical foot is shown in Plate XXXVI, fig. 13.

The terminal feet have dorsaliy the granular bristles more pointed and less curved

than in front, moreover the tips are smooth ; while ventrally the tips are more elongated,

iiiid liiive Humorous spines above the great fang. One of the smaller forms is X 00 in Plate

XXXVll, fig. 8. Tlie ventral bristles of this form are much stouter than in Lxtinatonice

fiUcorms.

'I'liis species is specially subject to the attacks of Loxosoma, which occurs abundantly

on tlie ventral surface and cirri, on the feet, mouth, and other parts. Parasitic algaj

often grow on the bristles and spines, with mud, sponge-spicules, and other debris

entangled. A remarkable hydroid creeping along the bristles is also present. Hydroids

and Polyzoa, indeed, are not uncommon.
In liabit this species appears to correspond with Aphrod'da and Lsetmatonice.

h'fjjroduction.—The ova were well advanced in July in those from Herm and other

jiarts of the Channel Islands. Lo Bianco found the Neapolitan examples with developing

ova in October, and increasing in size in November.

An interesting account of the development is given by Dr. R. von Drasche,' of

Vienna, from observations made at the rich Marine Station of Trieste. He found the

ripe forms in October and Noveml)er, the latter month being probably that in which

deposition of the eggs generally takes place. The egg measures U-2 mm., and he watched

it through all the stages of segmentation till the embryo moved within the capsule by aid

of cilia. It then issued as a pear-shaped trochosphere, with an equatorial circlet of cilia

and a tuft in front ; while a solid mass of deutoplasm occurred in the middle of the body.

1'he violet-coloured larva soon acquires another ring of shorter cilia behind the first or

pre-oral, an anal ring of cilia appears, and it swims about actively. Two red eyes are

developed in front. The anterior end becomes triangular, and a characteristic broad

cellular collar lies behind the eyes—the mouth, with a tuft of cilia, opening towards (in

front of) its posterior border ventrally. On the fourth day the larva has increased in

size, and the yolk-mass has concentrated into a covering for the alimentary canal. On the

under surface of the snout are five small papillas—organs, however, not homologous with

the cephalic processes of the adult. There are now three segments with bristles. On
the sixth day it is still larger. The alimentary canal is complete. The equatorial belt is

smaller. There are five segments. The feet show a large yellow spine and bristles, the

latter having a structure conformable to the adult type, though the glochidiate forms

1 'Beitr. z. Entwickelung d. Polychaeteu,' pp. 7—11, Taf. ii, f. 8—20; and Taf. iii, f. 1

—

I,

1S85.
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lire lint yet present. Besides the structures uientioneil, tin- yoiiiiy Ifn-mione lias now

tliico pairs of eyes, aud a process (first foot) behind the collar.

Savigny (1820) fii'st (listiiiG^uislu-d tlic species, tliough his description is by no

means diagnostic.

Delle Chiaje (182;)) refers to the condition of the alimentary system in speaking

of the anatomy of Pleiirophjll'ulia, and gives a figui'e of a nioribniid example in his

' Memorie.' He thought the j)apilla3 of tlie proboscis were taste-organs. He shows the

globules of the blood. In his ' Descrizione ' he mentions its common occurrence at

Naples, and reproduces the plate from the ' Memorie.'

The Aphrodita hystrix mentioned by Oersted ' probably refers to Lsntmatonice.

Kinberg (1858) followed De Quatrefages in making two species, viz. TI. hij.sfri.r and

//. ]ij/.str!c('lla ; but so far as can be ascertained this distinction rests upon variation, and

Clapnrede was of the same opinion.

De <^)uatrefages (Annel(3s) saw in a male Hermione hystHx the spermatozoa issue in

the form of a white thread at the base of the inferior branch of the foot of the nineteenth

segment, 'riiey probably escaped from the segmental papilla between the feet. This

author distinguishes between his H. falhix and this species by the fact that the median

antenna in H. hystrix is least, and that the bristles of the scale-bearing feet have the

points uiianned, while those of the inferior feet are tridentate (instead of the tips

straight and the inferior bristles bidentate as in H. fallax). The bristles of the ventral

division have curved apices, whereas in //. hysfrircUa from the jMediterranean, &c., these

are straight, and Kinberg says so also.

Claparede^ has already pointed out that De Quatrefages was wrong in thinking that

absolute reliance was to be placed on the number of the denticles at the tip of the spines

or of the ventral bristles, and he also showed the condition generally of the anterior feet

in contrast with the posterior. He enters into the uses of the guard for the tips of the

long dorsal spines, and demonstrates that a process also appears in the developing ven-

tral bristles before they pierce the surface. He alludes to the granular bristles, which

had previously been described by Johnston and Kinberg, and points out the nature of

their tips, with the swollen part beneath the point, as shown in one of the present figures.

He mentions having found in a single example a long, simple liristle in the ventral division

of the foot, ])robal)ly a jiathological phenomenon. He speaks of the warts on the

surface, already mentioned l)^- Pallas, Johnston, and Kolliker. He likewise alludes to

the structure of the peritoneum, and that of the dorsal cirri.

Grube (1874) says De Quatrefages relegated Hermione hystrix to the Mediterranean

and H.fdildx to the Atlantic.

Prof. Jonrdain,' in his account of the histology of the integument and sensitive

appendages of this species, describes the irregular polygons formed by the cells of the

epithelial coat, the nerves which ramify in it, and the thinly distributed nerve-cells. On
the ventral surface, the warts, of which Claparede had formerl}' given a figure, have a

central pore, through which communication with the granular layer of the epidermis

' ' Aiiiiulat. Daiiic. Consp.,' p. II, 1843.

2 ' Aim. d. (Jolfe d. Nap.,' p. 50, 1868.

3 'Archives Zonl. Kxperiiiicnt.' (2), vol. v, p. 01 (1887), pis. iii ami iv.
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occurs, and by which the nerve-supply to tlie cells and protoplasmic contents of the

sensitive organs takes place. He also notes that the muscular fibres show no striae,

either transverse or longitudinal, and that the elytras, after Haswell's description, liave a

double cuticle superiorly and inferiorly, two layers of cells, and an intermediate fibrous

layer. They contain no cavity, but have a nervous plexus. They are evidently organs

of considerable sensibility. Amongst other interesting points he refers to tlie nerve-

supply of the palpi and dorsal cirri with their ganglia near the base of the terminal

division, the nerve-trunk in each breaking up into a tuft of cells in this region.

Family III.—PoLyNOiD.t;.

Body more or less elongate ; no facial tubercle, convex cephalic lobe ; the base of

the tentacle arising from the middle anteriorly ; two lateral tentacles ; four eyes
;
palpi

elongate. Peristomium, bearing the first foot, with long dorsal and ventral cirri,

and the ventral cirrus of the next segment long. Pharynx exsertile, muscular,

Fio. 19.

Alimentary apparatus of Sarmothoe imbricata.— A.

cylindrical, with papillge round the margin ; horny jaws. Intestinal cseca shorter than

in the Aphroditidm, slightly branched; first foot bearing only a few minute bristles
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coii(onniiig to the dorsal typo. Scales twelve to tiiii'ty-five pairs or more; segments
carrying these devoid of cirri. Seginental organs (nephridia) opening vcntrally on a

])apill!i near the bases of the feet; nerve-cords within the granular layer of the epiderm
and between the oblique muscles. Dorsal bristles with more or less tapered simple tips

;

ventral bristles with simple or bifid hooked tips. Development by trochophores. The
general arrangement of the bod_v-\v;iIl in this family may best be understood by con-

sulting the accomnanving figure.

I'lO. 20.

i-mSt-

Section of boclj-wull of Polynoe .scolopendrina, Siiv., in tlie line of ii niciliun iloisul gmpilla {a), aliout the
middle of tlie liody. J, bnses of dorsal l)risllis; //.bases of ventral bristles; r, ova seuttered in the
various parts of the perivisceral (ooeloniic) space {pv); d, intestine; d'. portions of intestinal ca^ca; dm,
dorsal lon^'itinlinal iniisiles; Im. band of longitudinal niuscniar fibres above the neri'e-aren ; om, oblique
and nearly vertical muscles; rm, ventral longitudinal muscles; np, nerve-cords; efc, dorsal vessel wilh
mesenteries at side; f, ventral vessel with ineseutories; uc, ventral cirrus; so, sei^mentul organs
(nephridia). The dorsal cirrus is not shown, nor the perivisceral corpuscles. The drawing was made
by I)r. Masternian from a somewhat lontraeted example.

.Man}' authors, such as Audouin and Milne Edwards, Johnston, Oersted, Grube,

De Quatrefages, and Marenzeller, following Savigny, regarded the Polynoidae as one or

more genera of the family Aphroditidse.

Kinberg, on the other hand, gave them the position of an independent family, or

indeed two, if wo include Iphlonc, with the characters indicated in the subsequent

summary. In this lie was followed by Malmgren and Theel. Claparede, again, varied the

latter arrangement a little by making them his second Tribe, an equivalent position.

Savigny (1820) placed the Polynoidae as u genus of his family Aphroditte under the

Nereids, the general characters being the oval or oblong body, with its elytra, which

were typically a dozen pairs, branchia) (which he says are easil}' recognised), head and

its median unpaired, and external antenna, four eyes, and ai-med papillose proboscis.

With the exception of the remarks on the liranchiae his description is fairly good.

By Audouin and Milne Edwards (1834) the Polyuoidje were distinguished from the

Aphroditidse b\- the 7uiniber of their antenna?, by the armature of the proboscis, and by the

alternation of scales wilh cirri. Some have large scales completely covering the dorsum,

others have them so minute as to leave the dorsum more or less bare, and in some cases

they are vesiculate. The antennae are five or rarely four; proboscis armed with large

jaws. The simple branchiiB occur with the cirri. The first pair of feet terminate in long

tentacular cirri ; the appendages of the last segment form styles. Thej' frequent banks
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of oysters, and some construct mucous tubes with fragments of sliells. Some are jiliospho-

rescent. They described tliirteeii species of the genus.

The Polynoidaa were included by Kiuberg (1857) under his third family, Folynoina.

Ilis diagnosis was :—Elongated body ; no facial tubercle ; convex cephalic lobe with the

base of the tentacle i'rorn the middle anteriorly ; two antenuna ; four ej'es ; pal])i thick.

Pharynx exsortile, cylindrical, without loug papillaj; horny jaws. Scales twelve to

thirty-five pairs. Segments bearing elytra devoid of cirri. He gave six genera, viz.

Lepidonotus, Ilal.osi/dna, Antlnoi', Harmothoe, Ueiinadion, and I'olynoi', the second, third,

fourth, and fifth being new.

Michael Sars (1800) reviewed the condition of the Polynoidie, as shown by ffirsted

and the subsequent writers up to date, and gave a list of the northern examples with new

species, viz. P. nodosa, P. asperriiia, P. rnrispina, and P. scabriuscnla.

Do Quatrefagcs (1865) described the Polynoida? as having a very distinct bead,

furnished witli three antenntB and four eyes. The buccal segment is characterised by the

presence of two pairs of tentacles, the superior being bifurcate, the mucii longer and

larger inferior, simple. The feet are more or less biramous, but the setigeous processes are

united to a common base. Elytra alternating with superior cirri, and covering the back

throughout. Proboscis armed with two pairs of horny jaws.

In his remarks on the tribe of the Polynoidiu Claparede (1808)' criticises the great

increase in the genera caused by Kinberg and Malmgren. Thus the former subdivided

the genus Polynoe of Savigny into six, taking as his basis of classification the position of

the iiiteral antennas ; the number of the scales ; the fact of their covering more or less of

the dorsum ; ami the length of the body. Malmgren again augmented the number of

the genera by nearly as many more as Kiuberg, so that the original genus of .Savigny

was multiplied nearly twenty-fold. Claparede points out that the objections of Sars to

the methods of Kinberg apply equally to those of Malmgren, because he not only

employs the same elements in classification, but adds others of less value, such as the

structure of the terminal parts of the ventral bristles. He shows that, for instance, the

same species of Si/Ilis presents features which would appear to subvert the reliance to

be placed on this method, since the compound bristles are often replaced by simple

bristles. There is, however, more in the systematic study of the bristles than Claparede

imagined. Claparede grouped the Polynoidre as one of the Tribes of his family Aphro-

ditieus, Sav. [sens str.).

In his supplemental volume he correctly indicated, under Hermadion fragile, the

position of the nepliridia and their function as channels for the extrusion of the repro-

ductive elements.

Grube, in his ' Anuulata Semperiana,' gave the following description of the genus

Polynoe. Body oblong or elongated, flattened and vermiform; segments more or less

numerous, second, fourth, fifth, and everj- alternate segment to the twenty-third bearing

elytra, the intermediate ones having cirri. The segments after the twenty-third have

scales on every third foot or they are absent, rest bear cirri. Cephalic lobe rounded,

more or less bipartite; two pairs of sessile eyes, three tentacles, two subtentacles ^palpi).

Buccal segment with two tentacular cirri, no setae; two bundles of bristles and two cirri.

' Aun. Nap.
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Ventral cirrus twice as long as pinna, sotic siin|)lt', two anal cirri. I']l}tra covering

dorsnin or leaving it hare. I'liaryn\ willi a crown of simple ()a|)illa!. Jaws iiorny, not

denticnlated. lie grouped the species cliieHy accoi'ding to the arrangement of the

tentacles, the iinml)er of the elytra and their structure, with a few additional particulars.

The account is thus more detailed than that of Is71'.

(x. Darbonx' tils distinguishes in the dorsal cirrus the cirrophore and the cirrostyle.

The former is an ovagination of the entire musculo-cutaneous envelope. The cirrostyle

is inserted on the cirrophore by a delicate epidermic membrane. A .secretion, he says,

tills a glandular pocket at the insertion and causes a strain so that rupture ensues.

Whether as a family oi- a sub-family tlie Polynoida3 are sutKciently distinguislied

from the Aproditidit by the shape of the l)ody, the absence of a facial tubercle, the

diminished size and the chitinous armature of the proboscis, the reduction in size of the

alimentary caeca, and the position of the segmental (nephridial) papillie.

They are cosmopolitan forms, yet each area has its characteristic species. Thus in

Jiritain such as Eupohjnoi' antlcosHensis, McL, Melxnis Lovenl, Mgrn., and I'.ncranta

villiisd, Mgrn., are absent, while they are found in more northern latitudes.

Commensalism is not uncommon in the group; thus Dr. Baird found Harmothoe

cirrata (?) in the tubes of (Jhoitopterus, Gatti/aua cirrv-sa is common in the tubes of

AiiiphUrlte, Poly not scolopcndrtna in tubes of TerebeUa nehidona. Malmgrenia and ArJioloe

occur on Ecliini and starfishes {Asfropecten), and Harmothor in EitplecieUa;. Dr. Baird

notes that Mr. Lord found at Vancouver's Island a Lepklunotus coiled under the foot of a

Fisurellci, and another on a starfish. Verrill,' again, mentions an orange-red Polijnoe

which occurs amongst the tentacles of the anemone, Jlolocera Tuedise, and another species

with a dark piirj)le proboscis and finely spinulose scales is very abundant among the

branches oi' Acdiwlla Norniani. Dr. H. J. Johnson adds two species to the forms living

as commensals, viz. Fohjno'r reticulata, in tubes of Ainphilrite and TJieh-piis, and P. (jigas

in an Amphitrite, both from the Pacific coast of California.'

Genus VIII.

—

Luimhonotus* {J^cach, 1816), char, emend.

Body short, more or less linear. Anterior part of the cephalic lobe produced into

the bases of the median antl lateral tentacles. Palpi smooth or with papillte in five

longitudinal rows. Three comparatively short alimentary caeca directed forwards into the

peri-pharyngeal space. Elytra, twelve pairs, covering the dorsum entirely, and occurring

in segments bearing feet thus : 1,8, 4, 6, 8, and so on to 20, 22. Bristles of the superior

lobe slender, serrate, shorter than the inferior, which have a smooth portion below the

slightly hooked tip, and then a spinulose region beneath. Nerve-trunks in the granular

layer of the epiderra, between the powerful obliipie muscles.

' C. i{., 12(5 (1878), pp. 2.-)7-8.

- ' Albati-oss' Bxploruiious, 'U.S. Fisheries Keport,' 1885, p. .'>25.

» ' Proceed. Calif. Acad. Sc.,' 189G, 3rd ser., vol. i. No. r>, p. 170, &c.

* Kinberg (op. cit., 1857) gives as a diagnosis of the genus:—"Anterior part of the cephalic

lobe piotluced into the bases of the tentacle and antenna; ; pharynx with papillte
;
jaws ; elytra

covering the dorsum entirely ; bodj- short." Nothing special can be made out of his remarks on the

jaws and tentiicular cirri.
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1. Lki'idonotus squamatus, Liiinwu-s, 1788. Plate XXV, fig. 1.

Specific Characters.—Lateral tentacles longer than the cephalic lobe, median tentacle,

tcntiioular cirri, buccal and dorsal cirri inflated below the apex, smooth. Palpi

eloiitrated and tapering', but in spirit scarcely longer than the median tentacle, the basal

part of which equals the length of the cephalic lobe. Scales ovate and reniform,

studded with chitinous bosses and ciliated on the outer margin. Bristled segments

twenty-six. Dorsal bristles long, tapering, and finely serrated, longer than those of

L. claiui. Ventral bristles stout, with a short series of spikes on the distal and slightly

thickened portion of the shaft below the falcate apex. The distal row has two longer

spines. Ventral nerve-cords comparatively small, lying within the dense cuticle and thin

granular layer of the epiderm, and in the area between the attachments of the oblique

muscles ; only coniiectivo tissue internally.

Synonyms.

1766. Aphrodita squamata, Linn. Syst. Nat., 12th edit., p. 1084.

1788. „ „ „ „ (Gmelin) p. 3107.

1705. „ „ Bastcr. Opiisc, subsec. ii, 2, p. 66, tab. vi, f. o, A, li, (', \).

17(56. „ „ Pallas. Misc. Zool., p. 91, tab. vii, f. II a—-/.

1768. „ „ Pennant. Brit. Zool., iv, tab. xxiii, f. 20.

1770. „ jmnciata, O. V. Miiller. Pro.l. Zool. Dan., p. 218, n. 2642.

1789. „ „ Abildgaard. Zool. Dan., iii, p. 25, tab. xcvi, f. 1—1.

1800. Die gediipfelte Aphrodite, 0. F. Miiller. Naturges einiger Wurm-Arten, p. 170, tab. xiii.

1816— 1830. Aphrodita squamata, Cuvier. Diet, des Sc. Nat., ii, ]). 283.

1820. roll/live squamata, Savigny. Syst., 22.

1828. Eumolpe squamata, Hlainville. Diet, des Sc. Nat., Iviii, p. 458, ])]. ix, f. 2.

1834. Polynoe squaviafu, And. \- Kd. Aunel., p. 80, tab. i, f. 10—16.

1839. „ „ Johnston. Ann. Nat. Hist., ii, p. 432, tab. xxii, tijr. 1.

1840. „ „ Grube. Actiu. Echinod. u. Wiir., p. 87.

1843. Lepidonote punctata, CErsted. Annul. Danic. Conspect., p. 12, f. 2, 5, 39, 41, 47, 48.

„ Li-pidonotus squamatus, H. Rathke. Boitragc z. Faun. Norweg., 149.

1851. Polynoe squamata, Alaitland. Fauna Belg., p. 213.

1855. ? Lepidonote armadillo, Leidy. Mar. Invert. Eh. Is. & N. J., p. 16, pi. ii, f. 54.

1858. Lcpidonotus squamatus, Kinberg. Frog. Eugen. Resa, p. 13, tab. iv, f. 15.

1860. Poh/noe squamata, Sars. Vid.-Selsk., Forhandl. for 1860, p. 4 (sep. copy), 57 (original copy).

1865. Lepidonotvs squamatus, Johnston. Cat. B. M., p. 109, pi. viii, f. 1.

„ ,, Malnigren. Nord. Hafs. Ann., p. 56.

„ Polynoe dasi/pus, De Quatrefages. Hist. Ann., i, p. 266.

1873. Lepidonotus squaviatus, Willemoes-Suhui. Zeitsch. f. w. Zool., xxiii, p. 347.

Yerrill. Invert. An. Yin. S., Kept. U. S. Fish., i, p. 581, pi. x,f. 40, 41.

1874. „ „ Mcibius. Untersuchung. d. Ostsee, p. 112.

Mcintosh. Ann. Nat. Hist., April, 1874, p. 261.

1875. „ „ Mcintosh. Invert, and Fishes St. And., p. 115.

1877. „ „ Huxley. Man. Invert., p. 227, &c.

1879. „ squamata, Webster. Aimel. Chiet. Virgin., p. 4.

„ „ squamatus, Tauber. Ann. Danic, p. 79.
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l)St<-i. Li plilonotus squamatus, Lovin.-sfii. .NOiil. Aiiiiulal., ]i. l'.)|..

188k „ „ Webster & Benedict. Ann. Mass., p. 699.

l\ibjn()i- nqituriwla, A. G. Bourne. Trans. Linn. Soc, Zoul., ii, p. :549, &c.

1880. l.i'pidonotus sijuamalua, Harvey-Gibson. Verm. Liverp., p. I.jlJ.

1888. I'olyno'e squamala, Do Saint-Josepli. .\nn. <l. Sc. Xat. (7), v, )>. 151.

1890. Lfpidonolus s(iHamatus,'^li\\iu\mn. Ann. Jioulon., ]). I.">.

189(5. Pohjiio'v sqnuvinta, H. F. Jolmson. PiRifie Annel., \>. Iiiti.

Habitat.—Everywhere roiiiul Briti.sli shores, from Shetland to tlie (Channel Islands,

uiulL-r stones Ixjtweeii tide-murks, and stretching to the laminarian and coralline region.s

beyond, as well as to comparatively deep water (fifty fathoms), where it is partial to

crevices in old sliells, especially univalves covered with coils of Sepulae, and the bottoms

of stones. It is common in the stomachs of the cod and other fishes, and is frequently

tossed on shore after storms along the east coast, as at St. Andrews. It extends across

the Atlantic to the Canadian and Ainirican \v;iters—from the St. Lawrence to Cape
Cod, and passes as far south as the Azores, off which (Fayal) it was dredged at a depth

of -±50 fatiioms in the ' Challenger.' In the north it ranges from Greenland to the

Norwegian and Western European coasts, and Gould includes it in iiis list from the

shores of Massachusetts.

Length about 25 nmi. ; more rarely 50 mm.
Head (Plate XXV, fig. 2) broadly ovate or lounded, bounded posteriorly by the fold

of the nuchal plate, and anteriorly running into the bases of the median and lateral

tentacles. It is smooth, iridescent, purplish pink, has a longitudinal median furrow,

and bears on its dorso-lateral ninrgius the four black eyes, the first and slightly larger

pair of which are rather in front of the middle line, and the second towards the posterior

border. Anteriorly the base of the median tentacle occupies the centre, and is distin-

guished from the smaller bases of the lateral tentacles, conjoined with it, by the

arrangement of tlio ihirk pigment wliich forms a V with the point posteriorly. The

median tentacle is considerably longer than the lateral, all having the bulbous and more

deeply pigmented region below the pale filiform tip. Beyond the ceratophore the

column is opaque, whitisli, toned off gradually to the dark ring at the enlargement. The

tentacular cirri are similar in structure but more slender. All these organs and the

palpi are smootli. In life the latter (palpi) are longer than the median tentacle.

Moreover, the first foot (basal process of the tentacular cirri) bears on its inner edge

towards the front a tuft of six or seven slightly curved and tapered spinous bristles.

These are shorter and thicker than the ordinary dorsal Ijristles. They are thus

apparently more numerous than in L. rlara. The small size of all the appendages of the

head is a distinctive chai'acter when contrasted with tlie latter species.

Body of about twenty-si.x bristled segments. Dorsum smoothly rounded, with

three or four bars in each segment, at the sides of wliich are soft elevations upon which

the scales are placed, or which bear cirri at their external borders, the former being more

prominent than the latter. The dorsum is pale, but between the elevations for the last

pair of scales posteriorly a biown central patch occui's, while the segment behind

presents a median, blunt, spear-head of brown, and a lateral ocellate arrangement, the

whole being symmetrical. In the preparations the rigid contraction of the longitudinal
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ventral Jiiusclcs divides tlic sui'f;icc into a median and two lateral ro^j^ions, the former

havinn^ the i'lirrows of the segments from side to side, the latter only at the edjjes, as the

muscular region is smooth. In some the dorsum is rendered dull ochreous by a deposit

of this colour in the grooves, the ridges being pale, and the same ochreous coating is

found on the under sui-face and inner edge of the scales. A solution of potash makes no

change, but dilute hydrochloric acid slowly removes tlie deep orange colour and renders

the granules invisible.

Posteriorly the body terminates in two symmetrical basal processes which bear cirri

longer tlian on other parts of the body, but having the same structure and coloration.

The anus is a small aperture (especially when contrasted with that of //. riara) opposite

the posterior border of the penultimate pair of feet.

Proboiicis.—The exserted proboscis shows a series of eighteen ' papilla? around the

margin. These vary somewhat in shape, being conical or hatchet-like in outline, with a

terminal process and a beak, or in shape somewhat like a dactylozoid of Millepora. All

have a trace of dark pigment in the centre. The horny teeth alternate, so that the

upper go slightly to the right of the under pair. The horny ridge on each side of these

organs will also subserve the functions of division of food.

Three cjeca from the gut pass obliquely outwai'd to tiie dorsal wall, the fourth being

nearly transverse. They are larger and less alternate than those of llanuotlior, and of a

darker yellow hue. They are richly glandulai-, with deep yellow granidar cells or masses

here and there, giving a minutely dotted aspect to the surface. Their tips present only

a short lobe in addition to the terminal one. Their arrangement and aspect thus differ

from those of Harinotlwr.

The food in the intestine consists of sand-grains, fragments of crustaceans, and

other debi'is.

Colour.—The dorsum is of au uniform brownish-grey hue in some, or with a lighter

area on each scale, the inner edge of which has, moreover, a dark brownish spot. In

others the central i)ale area has a nearly complete brownish ring encircling it. In

those from the stomach of the cod the [japillai, especially on the anterior scales,

retain their colour, so that they are conspicuous. Again, in examples from Guernsey

and Shetland the larger bosses on the anterior scales were of a reddish amber hue, while

some young specimens were mottled with reddish browu or madder brown. Those from

the Gulf of St. Lawrence had bristles of a dusky golden hue, and the papilla? of the

scales were also darker. Under surface iridescent, bluish pink anteriorly, and pinkish

posteriorly. In some from Shetland (Bressay Sound) the bases of the posterior feet

ventrally liad a well-marked touch of blackish pigment situated between the nephridial

processes and extending from the tail fully a dozen feet forward, and a series of dark

touches in the median line in each segment, a pale longitudinal streak, however, cutting

each into two.

Scales. —The first pair of scales are rounded, and, like the two or three following,

have large horny tubercles, the darker colour iu some specimens making them very

prominent, and each is ciliated for more than half its circumference. The next pair are

I'eniform, and the svicceeding are more or less ovoid. The brownish horny tubercles or

1 De Saint-Joseph says sixteen.



LEIMDONOTIS S(^l AM ATIS. l'77

bosses project as blunt points from the surfact;) in profile. The scales (Plate XXXll,

fig. 1) increase in size posteriorly, the general shape being ovoid, though they are wider

at the ciliated posterior Ijorder. 'I'he under surface is smooth and iridescent, and shows

the pear-shajx'd scar for the attaclnnent of the pedicle. In some, however, tlio surface

presents the ends of fibres torn iVom the pedicle, and tliis sufficiently explains why
some are i-eadily removed, and otliers I'eciuire separation with a kuife. All tlie scales

considerably overlap each other, and cover the dorsum entirely. The simple filiform

cilia which occur on the edge appear to preserve the same relative length from the first

to the last, and tliey are often coated witli a uiuddy deposit, and have various micro-

scopic growtlis. So far as can bo observed, these cilia are simple and nearly cylindrical

processes with a smoothly-rounded tip, and a median streak, as if from an axis of

differentiated tissue. Under tlie action of potash the scale becomes coarsely granular or

areolar, tlie areas of the bosses or blunt spines being characterised by a more regulai-

arrangement of tyranular cells.

In young exani])les, l)arely 3 mm. in length, the scales have a few large tubercles,

and the cilia are hirsute, with grains of various kinds, besides being proportionally larger

than in the adult. De Saint-Joseph found that in a small example, 5 mm. long, the

scales were covered with (1rammatopkora marina.

In general structure the scales have externally a more or less chitinised cuticular

layer, with a cellular (columnar) coat beneath, a fibrous stroma passing between the

dorsal and ventral layers, anil finel^'-branched nerves, from the ganglionic mass at the

scale tubercle, terminating in end-organs. The external surface has various chitinous

tubercles or processes, and the I'dge has cilia.

The chitinous tubercles and spines are placed in tlie thick cuticular layer, and the

larger are hollow in the centre, and the surface is roughened with small processes so that

they look honeycombed. This is due to the minutely nodular condition on the surface,

and not to scales, as Baron de Saint-Joseph ' states. When the dark brownish (Algoid ?)

coating begins to cover their surface, the "bosses" present a reticulated appearance,

since the parasitic growth first invades the hollows between the minute tubercles.

Pigment occurs in the cellular layer beneath. The scar has a complex series of muscles,

some of which pass into the hollow of the organ. The majority of the muscular fibres

are fixed to the scale-tubercle. As Prof. Haswell" says, they serve in the Polynoidae for

protection, for the production of phosphorescence, for sensation, and in certain forms

for incubation.

The scales readily separate in ripe examples, and the under surface is as finely

iridescent as in Haliotis. Captured specimens reproduce their scales. Thus in a month
they reach about a third the size of the original organs, but are pale, and their translucent

condition show^s that the tips of the papillse are minutely nodular.

Many parasitic structures occur on the .scales, but none more beautiful than

Carchesiiim, the long tufts of which resemble, under the lens, miniature zoophytes.

Occasionally examples occur with a deep orange coating on the under surface of

the scales and the dorsum of the body. In structure it is minutely granular, as in the

darker (blackish) coating on the bristles and other organs.

' 'Ann. des Sc. Nat.,' 8th s.'r., v, p. 231. - 'Ann. Nat. Hist.,' 8th ser., x, p. 2U, 1882.
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Feet.—The second foot has a small dorsal divisiou, which [ji-ojects anteriorly, and no

dorsal ciiTiis. The dorsal bristles are tapering and spinous from the skin outwards, as in

otJior parts of the body. On the other hand, the ventral division has more slender bristles,

with louger and jiiore tapered spinous tips than elsewhere. When seen antero-posteriorly

they somewhat approacli the pinnately spiked forms of the Aphroditid:e, though, of

course, differing in character. The long tentacle-like ventral cirrus comes from the

anterior and inner base of the foot, and is directed forwards, thus diverging both in

size and relation to the parts of the foot from the subsequent organs.

The third has become more or le.ss normal in structure, except that tlie ventral

division has not attained the size of that in the fully-developed foot. The sei rated dorsal

bristles sjn-ing from an elevation on the upper and anterior border, the only representative

of the dorsal division, if we e.Kcept the elevated crest bearing the dorsal cirrus. The

ventral bristles are stronger, the serrated tips somewhat shorter, and the points slightly

hooked. The slender inferior series alone still resemble those in the second foot. The

ventral cirrus has now the normal [josition and form.

The fourth foot, though smaller, is nearly typical, and the short curved dorsal

bristles are also present. The ventral bristles have tips only a little louger than

those of the central feet. The ventral cirrus is in the normal position, but the long

papilla of the segmental organ does not appear till the eighth foot, and it continues to

the penultimate one.

The typical foot (Plate XLII, fig. 2-")) is massive, and presents little differentiation

of dorsal and ventral divisions other than the bristles and spines, for the main mass of

the foot is formed by the ventral division. The dorsal bristles rise from a papilla placed

far back on the dorsal edge and in the front of the cirrus, where that is present, and

their tips, as a rule, extend little beyond the bases of the ventral bristles. In structure

they consist of long, tapering, spinous bristles (Plate XXXVll, fig. 13), the spines being

arranged in close rows from base to apex, a few on the dorsal edge being shorter and

stouter, with coarser spikes (Plate XXXV II, fig. 12). The ventral bristles (Plate

XXXVII, figs. 9 and 10) have slightly longer tips than in L. clava, and the two spines at

the tip of the rows are characteristic.

The shape of the foot does not essentially alter posteriorly, and the ventral bristles

of the last foot have tips only a little longer than in the centre of the body, a feature which

almost disappears in that next in front.

The dorsal cirri spring from a dilated base (ceratophore) which has anteriorly and

posteriorly an area in which a whitish granular amorphous substance is deposited.

The deposit, indeed, marks the bidbous region on each side. The column is pale, but at

the dilatation is a blackish band, while the filiform tip is pale.

The dorsal bristles are generally covei'ed with fine mud and parasitic growths. The

general hue of the ventral is golden, but it varies in intensity, some of the northern

forms, ('. ;/. from Norway and the Gulf of St. Lawrence, having darker bristles. In one

large example from St. Abb's Head one side had golden bristles, while in the other all were

of a pale colour. The same form had an enigmatical, hyaline, stalked structure, with

numerous rootlets on a posterior scale. An occasional foraminifer and a small patch of

Lepralia also are met with in large examples.
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'LMiL" large doop-water forms (forty fatlionis nff St. Abb's llcailj seem to be softer

than Llioso botwoen tide-marks, and have tlie scales more or less abraded,

Rcprodnction.—Large examples from the neighljourhood of St, Abb's Head were

loaded with ova and ripe sperms on August 1st, 188-1-, and the Irish examples were so in

July. At St. Andiews nearl}^ rijie as well as ripe males and nearly ripe females occur from

the beginning of ]May to the end of June, and it is probable that the spawning period

is in June and July. The males are distinguished by their pale hue, whereas the ripe

fenndes are of a slate-grey. The spermatozoa have a globular or slightly ovoid head and

a long tail, as in Xereix. Xo ova could l)e pressed out of the long segmental (nephridial)

processes with their dilated and truncated ends, but they readily issued from ruptures of

tlie parietes of the body. The segmental papiilas are alike in both sexes, of moderate

length, and with a little dark jiigment at the trumpet-like ends.

Young examples of about 3 nun. in length occur in July ('Irish Exped.,' 1886, to

Gweodore). These show proportionally larger cilia, larger and fewer bosses on the scales,

and the cirri have more elongate tips, with scarcely a trace of the enlargement below.

The ventral bristles have proportionally longer tips.

When distui'bed in their native haunts, their motions are comparatively slow and

cautious, so different from the restless activity of Harmoiho'e imhncata or Evaime. They

cling tenaciously, partly by aid of their bristles, to rough surfaces, so that, for instance,

the tubes of Fillijrana give way in extracting them, and it is difficult to pull them from

grooves in shells and similar hollows. Fine examples are procured in rock-pools under

large stones that have been little disturbed for many years, where, for instance, ^ginis

punctiiucetis and patches of Alci/oninm occur. They are partial to hollows and crevices;

thus one thrust itself into the tube of Protula, and being preserved therein has retained

the cylindrical shape. Hitherto, however, they have not been found commensalistic in

the tubes of other annelids, but occupy their sites independently under stones in rivulets

and rock-pools near low-water mark, and for some distance landwards. In confinement,

specimens of Evarne and Hannuthoi' will occasionally cling to the dorsum, and small

examples may even insinuate themselves along the dorsum under the scales.

The crustacean parasite, Sellins bilobns, Kroyer,' is found on this species in northern

waters, while Perlgonymus repens^ occurred in great beauty on the anterior scales of fine

specimens trawled in thirty-five to forty fathoms off St. Abb's Head.

While they are not infrequently found in the stomach of the cod and other fishes, it

is curious that young green cod in the tanks refused them and other I'olynoida^ such as

Harmofhoi' and Laf/isca, while thej' readily devoured Nereis, Trophoula, and Cin-alnlus

;

the mode in which the Polynoidae curved themselves and kept the bristles prominent,

showed that they were aware of the value of such protective organs. Taken into the

mouth of the green cod they were at once rejected, and fell to the bottom of the tank,

where they were engulfed by Coftiis, but with a similar result, viz, immediate rejection.

0. F. Miillcr, in his ' ^Yurm-Arten,' calls this species " die gediipfelte Aphrodite

mit rauhen einfiirbigen Schuppen."

' 'Naturhist. Tidskrift.,' Iste R., i, 1837.

- This zoopliyte recalls the loss lately sustained by science iu tbc death of the Kev, Dr. T. Hincks,

whose patient and accurate work amongst the Hydroids and Polyzoa will long be remembered.

37
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Pallas (' Miscellanea Zoologica ') mentions tliat Linna?us found it in deep water.

Itocoiirs also witii pelagic Fuci, and amongst tbe latter and Sertularians at the bottom of

the sea. He gives an account of the external appearance and arrangement of the scales,

and a l)riuf outline of its anatomy.

It is douhtfulif 0. F. Miiller's Aphrodita jyundata refers entirely to this form, since

he speaks of sul)-crescentic bhiish spots.

Audouin and Milne Edwards (1834) describe it as having twenty-seven segments,

and reaching eighteen lines in length. They think that the Polynoe puvctala of O. F.

Miiller comes near P. sqnamata, and so with the Aphrodita claiiijera of M. Frcminville ;'

but this cannot bo, as M. Freniinville found it phosjihorescent.

It is difficult to say what H. Rathke's (18:37) Poh/nor iiranulusa- is. It may be

this species in which a pair of scales has been lost.

Leidy's'* L. armadillo appears to be allied to this species or to f.. rlara. His

observation in regard to the unusual number of the tentacles is erroneous.

Kinberg ' rested ^his sjjecific characters on the comparative length of the tentacles,

and the fact that the inferior bristles were serrated below the ape.x. He gave a correct

account of the scales. De Qnatrefages' adds nothing new to the foregoing, and he

includes Lepidonotus ciara, Mont., as a synonym, though with doubt. Subsequent French

authors have corrected this eri-or.

2. Lei'Iuonotus CLAVA, Montagu. Plate XX\'l, tig. 1.

Specific Characters.—Head similar to that of L. squamatits. The large anterior eyes

are in front of the middle line, and the respective pairs on each side are wider apart.

Anteriorly the broad basal region of the median tentacle is more distinctly separated

from the bases of the lateral tentacles than in /,. aquamatus, and the transverse diameter

of the three processes is greater. Median and lateral tentacles thicker, and the bulbous

region below the tip marked by a more distinct band of blackish pigment. Pidpi with

five rows of minute papilla?. Segments twenty-seven, characteristically marked with

pigment on the dorsum ; segmental (nephridial) papillas large and thick. Scales more or

less circular throughout, and do not quite cover the dorsum, more flexible than in L.

squamatm, and, with the exception of the first four pairs, smooth. The first three have

numerous small tubercles generally distributed, while the fourth pair have a smaller

number. Papilla for the dorsal bristles more prominent than in L. sqiiamatjts. The dorsal

bristles are shorter, thicker, less tapered and more curved than in Z. squamatus, but

have similar structure. The ventral bristles have shorter curved or falcate tips, with

fewer rows of spikes, and the bare portion is shorter than in L. sqiia^uatita.

2 <

Nouveau Bulletin de Sc. par la Soc. Philomat.,' iii, p. 253.

Beitr. z. Fauna der Kryui,' p. 408.

' ' Auieric. Journ. Nat. Sc.,' p. 148, pi. xi, f. 54.

* Op. cit., 1857.

5 Op. cit., 1865.
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Synonyms.

180S. Aphrodila cluva, .Mnntiigii. 'rran-^. liinii. So(\, ix, ji. lOS, pi. vii, f. •'!.

182-k Lepidonol 11.1 duvaius, Leacli. Supp. Ency. Urit., i, p. I.">_'.

1826. Polinoii scutellata, Risso. Hi.st. imt. Kurop. nierid., iv, \>. HI-.

1828. Eumolpe gquaimtta, Blainvilli'. Diet. Sc. Nat., Ivii, ]). ioS, Atlus, f. 2.

1829. Eumolpe nqtiamata, I). CliiMJc. .Mriii. sulla Storia, iv, p. 155, tab. Ivii, f. H ami 17.

1836. Ealithxa cluva, Teiii])let()n. Loud. .Mag. N. Hist., ix, ]i. 234.

1838. ? Polynoii .sijtiamata, (Jrube. Aiiat. u. I'liysiol. Kiemenw., p. 60, tab. ii, f. 13.

1840. ? „ „ (Sav.), (irnbc. Act. Ecliiii. u. WurmcT, p. ^i7.

1860. „ clypcala, (!i-ube. .\rch. f. Naturgos., Bd. xxvi, j). 71, taf. iii, f. 1.

1861. „ „ Grubo. Austiiig ii. Trieste, p. 138, taf. iii, f. I.

18()4. „ „ (Irube. Inscl Liissin, ]). 77.

1865. Lep'ulonotun clava, Johnston. Cat. Brit, ilus.. Ill, pi. iv, f. •"> ami 0.

„ Polynoii modesta, De Quatrefages. Hist. nat. Annel., i, p. 243.

1807. Lepidonotns clava, Malmgren. Ann. Polych., p. 130.

1870. Polynoii gruhiana, Claparede. 8npj)l. Annel. Chetop., 9 (373), pi. i, f. 2.

1875. Lepidonotu.1 clava, Marenzeller. Sitzb. der k. Akad., 1 Abth., Jiili-Heft (sop. Abd.), p. 1.

1870. „ „ Mcintosh. Trans. Z. S., L\, p. 374.

1880. „ „ Langerhans. Zeit. i. w. Zool., xxxiii, p. 273, taf. xiv, f . 2 ?

1881. Polynoii clava, Ijangerhaus. Canar. Annel., Nova Acta, 42, iii, p. 108.

1884. „ „ A. G. Bourne. Trans. Linn. Soc. Zool., ii, pp. 347—356, pis. xxiv—xxvi.

„ Lepidonatus clava, Cams. Faun. ^Medit., p. 202.

1885. Polynoii gruhiana, Jourdan. Zool. Anz., viii, p. 128, f. 1, 2.

1887. „ „ Jourdan. Arch. Zool. Exper., v, pp. 115— 120, pi. iv, f. 11, 12, 16, 17.

1898. Lepidonotus clava, De Saint-Joseph. .Vnu. d. Sc. nat., 8 ser., v, p. 225.

Habitat.—This species is a soutliLru and western form—rangiug from Falmouth

and the Devonshire coast to Gairloch, Ross-shire, and extending to Valencia Harbour in

Ireland. None appear on the eastern shores. It is chiefly littoral, occurring under

stones in tide-pools even near high-water mark, as in McXiel's Bay, Lochniaddy, as well

as on oyster-beds under water. It is distributed along the shores of France to the

Mediterranean, Adriatic, and perhaps to the Canaries (Langerhans).

Length about 30 mm. ; breadth 8 mm.
Head (Plate XXXVII, fig. I) similar in outline to that of L. squamatns, bounded

posteriorly by the nuchal collar, which has tlie dark pigment of the dorsmn on its edge.

The surface is smooth and iridescent, as in the former species. The eyes are visible from

the dorsum, the larger anterior pair in front of the middle line and wider apart, and two

posteriorly. Anteriorly tlie broad basal region of the median tentacle is more distinctly

separated from the bases of the lateral tentacles than in />. sqiiamatus, and the transverse

diameter of the three processes is greater than in the latter species, as might be expected

from the larger size of all the appendages. The median and lateral tentacles are

proportionally thicker, and tlic bulbous region below the tip better marked, especially as

a band of blackish pigment occurs below the enlargement. A little brownish-black

pigment also exists on the columns of these processes and of the tentacular cirri, all these

organs being somewhat stouter and more boldly pigmented than in L. squamatns. The

palpi are somewhat filiform at the tip, and, as shown by Grube, are marked by five rows
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of clon<^ated papillae, which are conical and taper to a point. They are best developed to-

wards the tip of the organ. Prof. Bourne describes each as furnished with a sensory hair.

Body.—The dorsum is marked in the median line by broad interrupted patches of

blackish-brown pigment, three or four of the most prominent anterior touches having a

pale area in the centre. These touches extend outward to the feet posteriorly ; more-

over, dorsally the bases of the feet have black pigment, which becomes strongly

pronounced after the anterior third, the effect of the mottling of the feet and body

posteriorly being somewhat like that on tortoise-shell.

The ventral surface has a similar arrangement of areas to that in L. xfjuamatm, only

t.h(> lateral arc marked off from the bases of the feet posteriorly by a slightly elevated and

pigmented border, which terminates at the bases of the caudal styles, and is connected

with touches which extend a short way forward in the median line.

Posteriorly the body terminates in a grooved pedicle for the large symmetrical

caudal styles, all these parts being better marked than in L. mjaamaliix. The anus is

situated dorsally at the base of the pedicle, to which it sends a ridt.'e-likc process.

The bristled segments are twenty-six.

Proboscis and Digestive Si/stem.—De Saint-Joseph found sixteen papilla? along the

margin of the proboscis, but there are eighteen, as in L. squamoiiis, in all the e.xamples

examined. They arc speckled with black pigment. In transverse .section the organ is

typical.

Only two cylindrical and rather massive caeca pass forwards into the peripharyngeal

space, and tlicir extremities appear to be devoid of any distinct differentiation. The

stomachal region of the gut anteriorly is remarkably muscular, the fibres at the front end

forming a row of separate dull orange lobes which clasp the proboscis, and which resemble

a series of glands. Their tissue, however, is wholl}' muscular, the powerful fibres forming

loops in the rounded lobes, which are sometimes made by rupture of the fibres from

the proboscis.

Colour.—The dorsum is of a dull brownish hue speckled with white, and with dark

touches on the scales. The under surface is pale, with some dark touches at the mouth

and tlio sides of the tail. Tlic segmental papilla has a dark column and a whitish tip in

the posterior half of the body. At the reproductive season the males are pale under

the scales, the females dark yrey.

ticaleg.-—The scales (Plate XXXII, fig. 2) of this species are more or less circular

throughout, and do not quite cover the dorsum, or, as Marenzeller says, leave bare

rhomboidal spaces. Some are firmly fixed, others easily separate from the pedicle as in

L. sqnamatus. They are more flexible than iu that species, and, with the exception of the

first four pairs, show only minute tubercles. The first, second, and third have numerous

small tubercles or bhiut dumb-bell shaped papillifi, distributed generally over the surface,

while the fourth has a smaller number, less distinctly raised above the surface. The

edge of the scale throughout is smooth. They are fixed by the umbilicus, which is

nearer the outer than the inner margin, this area being generally marked dorsally by a

white patch bordered with black pigment. The scales give the dorsum generally a

leaden hue, or iu some a dusky brown, speckled with white. Besides the white patch,

which posteriorly is sometimes reniform, at the umbilicus the scales are mottled with a
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blackish or slightly glisteuiiig dull leaden hue, or with iiion; niiinoroiis black specks,

which posteriorly do not seem to ije connected with papilla). The under surface is

smooth and iridescent, and has the oparpio wliitish patch of tlio umbilicus. In spirit

tilt' aiitL'rior scales generally show a fold fnuii I he umbilicus to the external margin.

The minute structure of the processes of the scales has been specially described and

figured by Do S.aint-Joseph,' who states that the tip is "scaled" and spinous. His

figure, indeed, is regularly and closely diced. So far as can be observed in the British

specimens, it is the tip and neighbouring part of the capstan-like column of the process

of the scale which is thus covered, as recently described and figured."

Feet.—On the dorsum of the first foot is a minute tuft of tapered serrate bristles

(Plate XXXVII, fig. li), and a single large spine which penetrates the skin beneath

the former. Prof. Bourne speaks of four bristles being borne by each division. This

is probably a misprint, as his figure differs.

The second foot diverges from that of L. squamatus in having its comparatively large

ventral cirrus directed more distinctly inwards and forwards, in the smoother foot and

the more translucent bristles. Moreover, while the dorsal series more or less correspond

at first sight, yet the character of the serrations slightly differs from those of L. squa-

matus, being somewhat shorter and finer, and the tips of the bristles are more tapered.

The ventral bristles of L. clava again differ in having their long tips spinous to the apex,

whereas in L. squamatus the spinous tips are shorter, the tip is bare, and in some slightly

hooked.

In the third bristled foot (the second of some authors) the dorsal bristles are less

gradually tapered than in L. squamatus, while the ventral series have longer spinous

regions bare in the upper at the tip—which is more slender than in L. squamatus ; indeed,

the whole bristle is more slender than in the latter species, and the rows of spines longer.

Both dorsal and ventral cirri, moreover, are different, iieing proportionally larger and

more bullions below the filiform extremity.

In the fully-formed foot (e.g. the tenth, Plate XLII, fig. 26) the papilla for the

dorsal bristles is more prominent than in L. squamatus, and has a distinct l)lack bar in

front, and the bristles are somewhat shorter and more curved (Plate XXXVII, fig. 15).

The tips of the ventral bristles are shorter, the curve more pronounced (Plate XXXVII,
fig. 11), and the bare portion shorter. The stronger and larger hooked tip in L. squa-

matus is a characteristic feature. The segmental papilla is visible on the eighth bristled

foot as in L. squamatus, and is continued to the last foot.

In the terminal foot the dorsal bristles are shorter and more curved than in L. squa-

m^tus, a feature present throughout the body. The ventral bristles have the curvature of

the shorter tip more pronounced than in L, squamatus. In both species these bristles

preserve great strength.

A marked difference between the species is the diminished size of the body and last

feet in L. squamatus, contrasted with the comparatively large size of all the parts in this

region in L. clava.

» Op. cit., Aug., 1898, p. 229, f. 4, &c.

* ' Ann. Nat. Hist.,' 1898, p. 108, pi. ii.
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Reproduction.—Fine specimens from Gairlocli, lloss-sliire, were laden with ripe

ova in February, and had a dull greyish hue from the tint of the eggs.

Habits.—It is a sluggish form.

This is one of the discoveries of the acute and sagacious Col. Montagu on the

southern coast.

Like other Polyuoidae it is predaceous, masses of the bristles of Uannoihoi' Imhrlcata

being found in the intestine, with shreds of skin and other debris.

It is probable that Risso's Polinoe scntellata^ is either this or L. squamatus.

Delle Ciiiaje's figures in the ' Memorie " would appear to belong to this species;

the first represents the entire animal, and the second the posterior end enlarged,

though in the text it is termed the anterior end.

The statement by Audouin and Milne Edwards in their ' Ann61es ' that perhaps

Montagu's Aphrodita clava approached their Polynoe laivis, is due to a misap-

prehension. The species much diverge.

Maienzeller,^ in 187o, reviewed the literature of this species, and showed the

identity of llisso's F. scntellata, Delle Chiaje's and Grube's Eianolpe squamala, and the

P. modesta of De Quatrefages : he also linked on the P. (jnibiaiia of Clapar^de* with

Montagu's form ; but the jtalpi (Unterfuhler) of this species present a different appear-

ance from those examined, since they are studded all over with papillae, whereas those of

L. clava have only rows of pointed papillae, as indicated by Grube, in 1S60, in the

Medifcrrantan examples. Marenzoller procured British specimens from Cumbrae in the

Clyde.

It is doubtful whether the form considered by Langerhans tu l)e a young varietj' is

this species, since the pali)i are smooth and the bristles diverge.

Baron de Saint-Joseph includes the Poli/noii dorsalis of De Quatrefages under

this species, but this is doubtful, since P. dorsalis has cilia on the external margin of

the scales. An examiiuition of the specimen, however, may have shown that this is an

error in description. He likewise places Lipidonotus wahlheriji, Kiuberg, under the

same head, but the foreign species differs, even under a lens, by the fact that the scales

throughout, that is to the last, have numerous tubercles, those in front forming pro-

minent spines; and, besides, the scales of L. clava, Montagu, are proportionally larger

and, with the exception of first four pairs, are nearly smooth. Onlj- in the old scales is

thei'e a belt of minute tubercles within the edge, and similar minute processes over the

surface. These are, however, very different from those of L. icahlbergi. This distinction

is clearly shown in the figure ° in the ' Challenger ' volume. Moreover, the dorsal

bristles are much less tapered and acute than in L. clava, the reverse being the case

with the ventral, which are proportionally more slender and elongate, and with a longer

row of spines than in L. clava.^

1 'L'Europ. merid.,' p. 414.

= Op. cit.

s "Zur Kenntniss der adriatischen Aiinel.," ' Wiener Akad. Ber.,' 1 Abib., Juli-Heft, 1875, p. 1,

sep. Abd.

* A view still held by Dr. Beuhani, ' Camb. Nat. Hist.,' "Polychaet., &c.," p. 310, 1896.

5 PI. xi, f. 1.

« Vide Mclutosli, 'Ann. Xat. Hist./ ser. 7, vol. ii, p. 108, pi. ii, f. 12, 1898.
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Genus IX.

—

Gattyana (Nyciiia,' Miilmiirrv), McT.

Lateral tentacles arising below tlie base of tlie median, they and the cirri densely

covered with long cilia. Palpi with numerous short clavate papilla; truncate at the tij).

Scales fifteen pairs, minutely spinous, covei'ing all the dorsum, iiiid attached to segments

1, 3, -I', (), 8, . . . . 22, 25, 28, -U. Bristles of the dorsal lobe ranging from stout,

curved, and spinose inner forms to elongated ones with tapering, hair-like tips, finely

spinous. Bi'istk's of tlie inferior division stoutei-, with spinous distal regions and simple

hooked tips.

Gattyaxa ciKKOsA, J'aZ/w.v, 17GG. Plate XXV, fig. 3.

Specific Characters.—Body of thirty-five to tliirty-six bristled segments with a trans-

verse impression in most. Head produced anterioi-ly into two pointed lobes. Tentacles and

cirri densely covered with cilia. Scales, with the exception of the first pair, somewliat

reniform, with long cilia on the postei'ior and external margins, smooth to the naked eye,

but with many minute spines on the surface, the larger being external and posterior,

with the tips often bifid, generally pale olive or buff, and frequently with a dark spot at

the point of attachment. Dorsal bristles somewJuxt slender, with long tapering hair-like

tips and rows of spines. Ventral bristles with simple hooked tips, beneath which is a

spinous region whicli diminishes in lengtli in the bristles from above downwards.

Ventral cirrus short, with a few short clavate papillfe. Segmental process slightly

tapered towards the tip, and of moderate length.

Synonyms.

17C(5. Aphrodita cirrhosa, Pallas. Miscell. Zool., p. 95, Tab. 8, figs. 3— 0.

1780. ,, scahia, Fabricius. Fauna Gra'ul., p. 311, n. 291.

„ ,, punctata, Fabricius. Ibid., p. 311.

1792. „ scahra, Bruguicre, Encyc. Method., vers, i, p. 88.

1815. „ viridis, Montagu. Trans. Linn. Sec, vol. xi, p. 18, Tab. 4, fig. 1.

1820. „ scabra, Savigny. Syst. dos An., 26.

„ ,, punctata, Savigny. Ibid.

1828. Eiimolpe scahra, De Blainville. Diet. d. Sci. Nat., vol. Ivii, p. 459.

1834. Polyno'e scahra. And. and Ed. Ann., 87.

1839. Polijno'e viridis, Johnston. Ann. Nat. Hist., vol. ii, p. 4.17.

1843. Lepidonotus assimilis, CErsted. Anuulat. Danic. Consp., p. \'.i, figs. 3, G, 14, 32, 33, 37, 38,

4.5, 40.

„ „ scahra. Ibid. Griinl. Ann. Dorsib., 104, y\. 1, figs. 2, 7, 10, 13, 17 and 18.

18.50. Lepidonote scabra, Snrs. Reise i Lof. eg Finin., p. 209.

1851. Polynoii scahra, Grubc. Fani. der Ann., 37 and 120.

1858. Harmothoe scabra, Kinberg. Eug. Resa, 21.

' The title Nychia liad already been used by Stal for one of the Hemiptera, so that Malmgren's

name (1805) lapses. The term Gattyana may accordingly bo appropriately substituted, after the

generous founder of the New Marine Laboratory at St. Andrews.
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18G1. Polynoii ncahra, Sars. ViJ. Solsk. Fork., 1800, p. 08.

„ „ acabriuscula, Sars. Ibid., p. Gl.

18G4. Lepidonotus cirratus, var. parasiticus, Baird. Trans. Linn. Soc, 18G4, p. 101.

1865. Polyno'e scabra, Do Quatrefapes. Ann., vol. i, p. 235.

,, LepidonotuD imhricalitu, Johnst. Cat. Brit. Annel., p. 118.

18G7. Nychia cirrosa, Malmgreu. Nord. Uafs-Anii., p. 58, Tab. viii, f. 1.

1871. ,, ,, I'Jlilers. Sitzuiisb. phys.-med. Erlangeii, 1871
, p. 77.

1872. „ „ Sars. Nyt. Mag. f. Naturv., 19, p. 202.

1873. „ „ Sars. Bid. Christ. Faun., p. 2.

1871. ,, ,, ^[ilbiiis. Die Zwi-ito deutsche Nordpolarfalirt, ii, p. 253.

„ ,, ,,
-Miihii. (Jciteborgs Kongl. Vet. o. Vitt. SainhiiUcs Handl. ; Ny Tidsfoljd, Haft.

xiv, p. 87.

1875. „ „ ilclntosh. Invert, and Fishes, St. A., p. 115.

„ „ „ illilers. ' Porcupine' Annel., 1809, op. cit., 32.

1877. „ ,,
Marenzeller. Ost.-ung. Nordpol. Exp. (Deutsch. d. k. Akad. Wiss.), 39.

1879. „ „ Theel. Kongl. sv. Vet. Akad. Handl., 16, 3, p. 7.

„ „ „ Taubcr. Ann. Danic, 79.

1883. „ „ Wirun. Chu3top., ' Vega' Exped., 387.

„ „ ,, Levinsen. Nord. Annulat., 195.

1884. „ ,, Webster and Benedict. Ann. Mass., 700.

1886. „ „ Giard. Bullet. Sc. Nord., Nos. 9, 10, p. 338.

„ Iphione muricata, Harvey Gibson. Venn. Liverp., 150.

1890. Nychia cirrosa, var. Chwtoptcri, Malaquin. Ann. Boulon., 15, pi. 1, f. 7 a

—

7 d.

1891. „ „ Hornell. Trans. Liverpool Biol. Soc, v, p. 230.

„ ,, Trautzsch. Polynoid. Spitzb., JenaiscLe Zeitsch., 24, 1 Heft, p. 75 ; and Arch.

f. Naturges., 55 Jalirg., 1 Bd., 2 Hft., p. 143.

189G. „ „ Michaelsen. Polycli. Faun, deutsch. Meero (Wiss. Meeresuntersuch., Bd. ii),

p. 7.

1897. Qattyana cirrosa, Mcintosh. Ann. Nat. Higt., ser. 6, vol. xx, p. 167.

1898. Nychia cirrosa, Michaelsen. Gronl. Annel., Bib. Zool., Heft 20, Lfg. 4, p. 120.

Habitat.—Tiiis species stretches from Greenland and the American waters to the

shores of Northern Europe, but is uumericallj- less abundant than many of the

Polynoidaj. It occurs not infrequently in the deeper water off St. Andrews Bay,

and is tossed on shore after storms. Specimens likewise come from Shetland (J. G.

Jeffreys) in sixty fathoms, nine miles off Balta, from Southport Sands (Dr. Carrington),

Hastings, between tide-marks, Channel Islands (Herm), Broadhaven Bay, Bantr}' Bay,

and Berehaveu Bay, in Ireland (A. G. More, Professor Haddon, and Dr. Scharff), the

specimens found in the first-mentioned region being very large. Fine examples are not

uncommon in the stomachs of cod and haddock at St. Andrews (E. M.). In Shetland

it clings to the branched form of Melobcsia in Bressay Sound. Malmgreu pointed

out that it was the form called by Baird Lepidonotus parasiticus in the tubes of

Chastopterus, in the British Museum ; and Hornell has confirmed this in the tubes of the

same form, and in those of Thelepus in the Channel Islands, while at St. Andrews it is

partial to the tubes of Amphitrite figulus, Dalyell.

It comes from the Gulf of St. Lawrence (Whiteaves), the Atlantic in 580—630

fathoms (Ehlers, 'Porcupine'), and Canon Xormau frequently procured it in Xorway
and Finmark. Specimens also occur in Iceland.
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LeiKjIh.—A fine example from St. Andrews measured, exclusive of the processes,

47 mm.; and another, 1-2 inin. in spirit, comes from Biomlliaven Bay, W. Ireland

(A. G. More).

The head (Plate XXVII, fig. 5) differ.s from that in Lepidonoiuss in the relations of

the median ami lalural tentacles, since on each side of the median the head terminates in

a pointed papilla (peak), the lateral tentacles being inferior. The outline of the head is

somewhat ovate, and in life it is rose-i'ed. A conspicuous pair of black eyes occur

postei-iorly on the dorsum, while a slightly larger pair are in front at the outer margin,

and ratlier below the peak on each side of the tentacle. They are not well seen from

the dorsum, and are fitted lor anterior vision. The nuchal collar has a prominent

boss or papilla in the centre. The median tentacle arises from a massive base, often of

a slightly brownish tint, as a pale ciliated process about as long as the palpi in the spirit

preparations, though of course the latter are much longer in life, and having a slight

swelling below the filiform tip. The bases of the short lateral tentacles, which are

beneath the massive base of the median, have a brownish bar. They are similarly

ciliated, and have a slight enlargement below the filiform extremity. The cilia

on the tentacles are elongate processes with a slightly bulbous tip, the centre of the

latter and the column being granular.

The pale palpi have numerous small papillae, which are shortly clavate in outline, with

a truncated tip, which has a few minute papilte. These are arranged in six rows

—

apparently two dorsal, two ventral, and a lateral on each side, the intervals between the

rows being considerable. Malmgren simply says the surface is densely covered. They

diminish in size towards the tip, and disappear from the filiform termination. Under

a lens in life the organs appear to be smooth, but the minute papillae are visible under

a low power.

Bodij elongated, somewhat elliptical in transverse section, though more prominent

dorsally than ventrally, gradually diminished in transverse diameter towards the head,

and narrowed somewhat more abruptly towards the posterior end. Bristle-bearing

segments 34—36, as Malmgren says for the Arctic forms. The dorsum is marked laterally

by the papillae for the scales, and the corresponding elevations in those feet bearing

cirri. I\Ioreover, each segment has a transverse bar, as it were, imprinted on its

middle, tlio outer edge of the bar being especially depressed just as the surface of

the segment rises towards the papillse. These are continued to the fourth last segment

posteriorly. On the other hand, the bulging of the body caused by the proboscis

renders them less distinct anteriorly, though traceable in every segment. A tendency

to separation of these bars at the anterior border of the segment is noticeable, while

posteriorly the central half runs to the junction with the next segment. A median

streak passes along the dorsum. Ventrally, the segments show a broader lateral band on

each side, and a narrower median, which is opaque whitish in the centre. A little

behind the line of each segment anteriorly an oblique streak passes to the ncphridial

process. The ventral surface of the body is iridescent, and in life it has a purplish

sheen along the median region. In others the pinkish nerve-cords and ganglia

form a well-marked moniliform median band, commencing behind the striated lower lip

as a broad stripe. The feet are dull yellow.

38
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The segmental papilla is directed between the feet, and is iu the form of a slightly

tapered process of some length. The northern forms agree with the iiritish in regard

to this structure.

Posteriorly, the body terminates in two elongated caudal styles, which have a

similar structure to the cirri.

Proboxrls.—When extruded, the organ shows on each edge nine terminal papillae

similar in shape to those of LeiJidonutas. The horny jaws appear to resemble those of

the genus named, and they are acutely pointed.

Two long, slender ciEca pass forward into the peripharyngeal space.

Scales (Plate XXXI, fig. 1)—fifteen pairs. The first pair are soniewiiat

circular and ciliated all round, the inner and anterior margins having short

and somewhat clavate cilia, the rest being densely covered with similar cilia, which,

as usual, are often tliickened by parasitic growths. The surface has nunjerous

small horny papilloB scattered over it, so that it is finely spinous. Such a .scale,

however, is in contrast with the Arctic examples or those from the Gulf of St.

Lawrence, Norway, and Fiumark, in which the sharp brown spines form prominent

features in every scale of both large and small examples. Bifid tips also occur on many

of the spines, as mentioned by Malmgren. It is not a question of size in regard to this

difference between the British and the other examples, for in large representatives

from the west of Ireland the same features are present as in the other British specimens.

Moreover, the cilia are more prominent in the northern forms. These features, however,

by no means indicate specific difference, for the general characters remain diagnostic.

The condition of the scales of the British examples is more like that of Gattyana

Amoiisdeni, Mrgn., though the spines are not so visible under a lens.

The scales of some have grains of sand and mud attached externally. Old and fine

specimens have a dull olive hue on the dorsum, while the edges are flanked by the paler

bristles and cirri, which are often, however, so coated with parasitic algae and other

structures, and grains of sand, that their normal hue is obscured. The scales of the large

examples from the tubes of AmphitrUc have a fiuely-streaked appearance from the dark

growths on the spines.

Colour.—Dorsum of a pale yellowish-brown or sandy colour, the anterior scales

being somewhat darker. In a considerable number (the majority of those tossed

on shore at St. Andrews) a dark greyish-brown spot occurs at the point of attachment,

and these form a somewhat regular row along each side. The prominent spines of the

Arctic examples are brownish. The same dark spot at the point of attachment is present

in some of these, and a dark touch at the inner border of each scale, so that an

interrupted double baud occurs along the middle of the dorsum. Tentacular processes

pale. Head deep pinkish red, or only between the posterior eyes. In some the central

process of the nuchal collar is bordered with dark pigment. Under surface pale,

iridescent. Bristles pale yellow.

None of the British examples appear to show the dark median band of the dorsum

from the nuchal fold backward, with fainter touches of colour in the median depressed

parts of each segment to the tail, where darker pigment again appears, which

characterises some Arctic examples (Godhaven Harbour). Flecks of pigment are also
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seen along the mid-dorsal line even when no distinct band is present anteriorly and
posteriorly.

Feet.—The teiitiirular cirri agree with the median tentacle. Tiie basal region has the

nsual small tnft of serrated bristles (corresponding to the dorsal) with a spine. They
are somewhat short and rather stout bristles, with rows of short spikes towards the tip.

In the second foot the dorsal bristles arc shorter and more roughly spinous than in

the typical foot. The latter is prolKil)ly partly due to their shortness and greater curvature.

On the other hand, the ventral bristles have much more elongated tapering tips than in

the typical foot. The ventral cii lus has a few short clavate papilliB throughout the whole

series.

The third foot presents a considerable change in the dorsal bristles, which now show
the strong series with curved, serrated tips next the body, and the slender series with

tapering tips adjoining the ventral division. The dorsal cirrus is somewhat shorter and
thicker than in the fully developed foot. Both shafts and tips of the ventral bristles are

still much more slender than in the average foot.

In the fourth foot a near approach to the condition in the typical foot occurs,

though both dorsal and ventral bristles are more slender.

In the typical foot the dorsal division is bluntly rounded and turned upwards (Plate

XLII, fig. 27), the spine, wliicli is sheathed in skin, passing out as a slender process

towards the inferior edge of the bristles. The dorsal bristles are rather slender

(Plate XXXVII, fig. IS), have a long tapering tip, with rows of spines, the extremity

being hair-like. The ventral division, on the other hand, has a somewhat triangular edge,

the spine, which is sheathed at the base, and forms an independent process posteriorly,

passing outward at the apex of the triangle. The ventral bristles show tips increasing

in length from below upwai'd, the superior bristles (Plate XXXVII, fig. 16) having

more dt>licate tapering tips and more numerous rows of spines, while the tips are sli"-htly

hooked, the intermediate series (Plate XXXVII, fig. 17) often having a slight enlargement

below the hooked tip. In large examples from deep water beyond St. Andrews Bay the

smooth tips of the ventral bristles are somewhat shorter and broader. In contrasting

these with the bristles of Arctic examples, the tips (that is, the region beyond the spines)

of the latter are longer, and the bristles, both dorsal and ventral, are in some cases rather

stouter. In the Arctic forms also the cilia on the cirri are somewhat lonsrer.

In the posterior feet the tips of the ventral bristles again become elongated and the

shafts more slender. In the last foot, indeed, the tips are so attenuate that, leaving the

shafts out of sight, the curve of this region is almost the only distinction by which they

can be recognised. The ventral cirri also are more elongate.

A curious ochreous appearance occurs in certain forms from Godhaven, Greenland,

in whicli the tips of the dorsal bristles are covered with a minutely granular reddish-

brown deposit, probably derived from their surroundings. The same structure coats the

cilia of the cirri and scales.

The figure of the foot in Malmgren's paper does not show the upper spine, and in

the ventral division the conical process for this structure is absent.

Parasites.—Lo.ro.'<oma is not uncommon on the bristles and feet of the Arctic forms

and those from the Gulf of St. Lawrence.



290 GATTYANA CIRROSA.

In a specimen from Godliuven Ilarbour (Disco Island) the Ijody was dotted with

rounded or ovoid whitisli structures beneath the skin. Tliey consisted of a mass of well-

defined granules, generally of a somewhat ovoid shape and a double outline.

The parasitic crustacean, Sellius bilobus, occurs on the dorsum under the scales in

northern forms, and seems to be a large parasite for so small an annelid.

Fine specimens are procured in the tubes of Ainphiirite figiilus (Dalyell) under large

stones near low-water mark of spring tides at St. Andrews. They occupy the anterior end of

the tube. All the examples were large, but tlie alimentary canal of those examined showed

no recognisable food. The species probably finds in this and other tubes a safe refuge and

sufficient food. It is, moreover, phosphorescent, irritation causing a very pale greenish

or yellowish light to illuminate the scales. The phosphoi-escence is less vivid than in

Harviotholi imbricata and Pohjnoe scolopendrina. As a rule, Gallyana occupies a position

close to the mouth oi tlie long tube of the Amphitrite beneath large stones, so that it is

well protected from marauders, even supposing they were attracted by its light. In the

same way its opportunities for alluring animals are curtailed, so that the remarks formerly

made in this connection still hold.'

To sum up, the British species differs in the softer and much smoother scales, the

horny papillae being microscopic, and in the shorter, smooth tips of the ventral bristles,

wliicli tips are likewise more attenuate in the Arctic forms. The innermost bristles of

the dorsal series appear also to be stouter and shorter in the Arctic forms.

Pallas (1776) was somewhat in doubt about this species, which had been sent him in

a rather softened condition by Gronovius from the northern seas, and thought it might be

an older form of his Aphrodita lepiJota, though the structure of the feet differed. Both

description and figures arc imperfect, and in fig. 0, Plate YIII, the foot is inverted, but

Malmgreu is right in identifying it with this species. The general pallor struck Pallas.

He mentions the " scabrous " condition of the posterior margin of the scales, and the

elongated yellowish dorsal bristles. The description given by Fabricius (1780) is quite

recognisable, and the dull greenish colour dorsall}', the pale ventral surface, with the

hispid scales, are characteristic. Savigny (1820) added nothing to the remarks of

Fabricius.

Johnston (1839), both iu this paper and in the subsequent remarks in the ' Catalogue,'

gives only Montagu's description. (Ersted's figures (1843), rather than his descrip-

tion, show that this was the species to which he referred in both publications. He also

gives its habitat as in the deeps of Greenland. Sars (1861), in his account of the

Norwegian Pohjnoidas, gave descriptions of both a Polyno'e scabra, Fabr., and P. srabriuseula,

n. s. ; but Malmgren has rightly decided that these refer to the same species, considerable

variation occurring between the Arctic and the more southern examples. De Quatrefages

(1865) seems to have had no personal acquaintance with G. cirrosa, but mentions that

Linnaeus gave twenty pairs of scales to his form, and that it requires re-investigation.

This species was procured at a depth of 230 metres on mud during the Austrian

North Polar Expedition. Mobius states that it occurs in Greenland in 4—12 fathoms.

In the account of the annelids of Nova Zembla, Theel (1879) says that forms 45 mm. in

length come from the Kara Sea. Verrill (1879) includes it in his list from Cape Cod

> ' Anu. Nat. Hist.,' 4th ser., ix, p. 1, .January, 1872.
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to the Gulf of St. Lawrence. Finall}', Malaquin (1890) describes a variety found in the

tubes of Chxtoptents at Bonlogno.

Genus X.

—

Eunoa, Malmgren, 1865.

Lateral tentacles arising- under the median—below and slightly internal to the peaks

of tho head. Palpi with six rows of short cilia ; eyes largo, visible from the dorsum. Three

intestinal C£eca directed forward into the peripharyngeal space, the ventral long and

nairow, with two or more sacculations at its outer border inferiorly. The other two are

clavate and short. Elytra, fifteen pairs, completely covering the dorsum, and occurring on

the first foot, third, fourth, sixth, eight)), and so on to the twenty-second, twenty-fifth,

twenty-eighth, and thirty-first. Dorsal bristles pointed at the tip (which is bare), then

minutely spinulose in rows ; ventral bristles somewhat longer, and resembling those of

Harinothoe, with a smooth tip, which has a hook and transverse rows of spikes.

External aperture of the segmental organ indicated by blackish pigment ; no papilla.

Note.—This genus approaches Ilannofhol', Ijut the peaks of the head in the latter are

close to the median tentacle, whereas an interval exists in Eunoa. The eyes in

Earmothoe are smaller and less visible, the anterior pair being under the point of the

peak, whereas the anterior pair of Eunoa are situated some distance backwards, and are

lateral in position—not ventral. The bristles of the firstfoot in Eunoa ave very distinct.

The remarkable Eunoa Mspanica^ procured by the ' Porcupine ' in 1870 on the Channel

slope, diverges from the other known forms by the great size of the eyes (with their

corneal lens), wliich exceed by far those of any other example of the family, by the great

length and smoothness of the i)alpi, and the great length of the ventral cirri and the

foot. The dorsal cirri proljably have no enlargement below the tip, if we may judge from

a single lateral tentacle. E. hispanica is scarcely within the British area, but it is

worthy of note in this connection, and may yet be found near the coasts.

1. Eunoa nodosa, M. Sars, 1860.

Specific Characters.—Body broad, flattened, slightly narrowed in front, but much

more gradually and distinctly posteriorly ; bristled segments, 36 ; head about as broad

as long, with a deep notcli in front, from which the peaks are clearly marked off on each

side ; eyes large, two anterior to the nuchal fold, and two just in front of the lateral

projection of the head, and thus consideralily beiiind the peaks ; tentacle ciliated, slightly

dilated below the slender tip, longer than the palpi—in preservation ; lateral tentacles

short, of similar shape ;
palpi subulate, with six rows of minute papillae ; tentacular

cirri smaller than the tentacle, but of similar structure; scales, 15 pairs, completely

covering the dorsimi, with the exception of the first pair, elongate reniform and some-

what thick, external mai'gin densely ciliated, exposed surface rather thickly covered with

* ' Trans. Zool. Soc.,' ix, p. 396.
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small tubercles and occasional parasitic growths, while a little within the posterior

margin is a row of larger, isolated, rounded tubercles ; dorsal bristles distinctly shorter

than the ventral. The dorsal cirri have the structure of the tentacular cirri, shorter

than in E. osrstedi ; ventral cirri smooth. Segmental papilla cylindrical, passing from

the posterior border of the foot, and directed u])ward between the feet. A dilated

process occurs at the base of the dorsal cirrus.

SVNONVMS.

1860. PoUjnod nodosa, Sars. Vid. selsk. Forhandl., 1800, p. 5(».

1805. Lepidonutun pharetratus, Johnst. Cat. B. M., p. 113, pi. 3, f. 17— 19.

1800. Antinoe zetlandica, liay Lankester. Trans. Linn. Soc, xxv, p. 377, pi. 51, f. 13, 17, 18, 22, and 23.

1807. Eunoa nodosa, Malnigron. Nord. Hafs-Ann., p. 64, Tab. viii, f. 4, and Ann. Polych., p. 0.

,, Anlinoe pharetraltm, Parfitt. Cat. Ann., Devon, p. 18.

1872. Eunoe nodosa, Sars. Nyt. Mag. f. Naturvid., 19, p. 202.

1873. „ „ Sars. Bid. Christ. Fauna, p. 2.

1874. „ „ Malm. Goteborgs Kongl. Vet. o. Vitt. Sambalies Hand] ; Ny. Tidsfoljd, Haft.

xiv, p. 74.

1870. Eunoa nodosa, Mcintosh. Trans. Z. S., ix, 374, pi. 07, f. 4—8.

1879. Polynoo scabra, Theel. Anuel. Nov. Zeuib., 7.

„ Eunoa nodosa, Tauber. Ann. Danic, 81.

1883. „ „ Wiren. Chajt. Vega-Exped., 387.

„ Harmothoe nodosa, hev'mscn. Nord. Annul., 193.

1884. Eunoa nodosa, Webster and Benedict. Ann. Mass., 700.

1886. Eunoe scabra, Marenzeller. Porif., &c., Jan Meyen, p. 11.

Habitat.—North Sea, Lieutenant Thomas ; Zetlandic Sea, Dr. Gwyn Jeffreys ; off

Holy Island, Tynemouth, 25—30 fathoms, Professor G. S. Brady ; stomach of the cod,

St. Andrews, E. M.

A fine example, from the collection of the late Dr. D. Robertson, comes from

Cumbrae, on the west coast of Scotland, but none have yet been received from the coast

of Ireland.

It ranges to 690 fathoms on the Channel Slope, ' Porcupine,' and 125 fathoms off

Cape Rosier in the Gulf of St. Lawrence (Whiteaves), and thence to Cape Cod (Verrill).

Malmgreu gives the shores of Spitzbergen, Greenland, Finmark, and Scandinavia.

Lemjih 1^ in. to 2j in. (Clyde). Some of the foreign examples are about 2^ in.

Head (Plate XXVII, fig. 9).—Nearly as broad as long, with a median sulcus in front,

the sides trending to the peaks, which are free from the base of the median tentacle, the base

of which extends outwards from the sulcus. No specimen had a tentacle, but Malmgi-en

observes it i-esembles that of E. cerstedi, which is covered with long cilia with clavate

tips. Moreover, towards the swollen distal region, below the filiform tip, a few large

conical papillje with bifid tips are present—probably as an abnormality. This, however,

may diifer considerably from the organ of E. nodosa—which may be less elongate, and

have shorter cilia. The lateral tentacles are short, with small clavate cilia and a filiform

tip. The tentacular cirri are similar to the median tentacle, but shorter. The eyes are

comparatively large, two being situated in front of the posterior border towards the

lateral region, and two just in front of the lateral projection of the head. The palpi
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are ^^ubulato organs markcil l)y six rows of conical papilhe, wliicli Ijcconii' larger

towards tho tip of the organ.

JJodi/ large and broad, somewhat more rounded dorsally than vcntrally, slightly

tapered anteriorly, very gradually but much more tapered posteriorly. Dorsally, it is

readily separated from other allied genera by the presence of the peculiar expansion

at the base of the dorsal cirrus. The bristled segments are thirty-six in number. The
shorter dorsal bristles at once distinguish the species when compared with I'!, (rrsledi.

Dorsally, the segments are generally marked by a transverse bar often dimpled at the

outer edges, and by irregular papillae internal to the scale-bearing process. Ventrally, the

usual median groove marks the centre.

Posteriorly tbe body terminates in two caudal styles, which have a similar structure

to the cirri.

None of the spirit preparations show colour along either dorsal or ventral surface,

except a few touches on the area below the median and lateral tentacles ; thus the species

is in contrast with A', oerstedi. The only pigment visible consisted of a brownish

hue on the lateral tentacles, and a brownish ring below the dilated region of all the

cirri.

Proboscis.—No example of E. nodosa has an extruded proboscis. E. oerstedi shows

nine dorsal papillfB and nine ventral, and the teeth are powerful. In E. oerstedi three

gastric caeca pass forward to the dorso-lateral wall of the peripharyngeal space, the

fourth being nearly transverse. The longest is the ventral, which forms a narrow tube

anteriorly and extends to the fourth segment in front of the stomach. The posterior

half, however, is widened by two or three sacculations at its outer edge. The second

and third are shorter and wider clavate caeca, terminating in the corresponding spaces

behind the first. The stomach, if we may so terra the anterior dilated part of the

intestine, has thick muscular walls, and its inner surface has a closely arranged transverse

series of firm glandular lamella, interrupted at short intervals, so as to be crenate or

papillose. These ridges become less and less distinct as we proceed backwards, until

towards the vent the thin wall shows only the distinctly isolated papillae as in Ealosydna

gelatinosa. It might be considered that the foregoing appearances of the stomach were

due to the condition of the preparation, but such did not seem to be the case.

The external opening of tlie segmental organ has no papilla, but is marked in

E. oerstedi by a blackish pigment-speck. In one example two specks were present on a

posterior foot. The genus thus diverges from Hunnothor.

Scales.—The scales (Plate XXXII, fig. 3) of this form are distinguished from

E. (erstedi by their more leathery consistence, by their characteristically reniform

outline, by their longer and more al)uudant cilia on the outer edge, and by the

divergent character of the tubercles, which are much more developed in E. oerstedi. The

anterior scales, as usual, arc rounded, but the typical scales are reniform with the free

parts studded with small horny tubercles and a row of from six to nine much larger

blunt horny tubercles, or short cones, some of which, a little within the posterior border,

present a bluntly spinose condition at the tip. The anterior and inner margins are smooth,

while along the posterior border a few isolated short cilia occur, gradually increasing in

length till they terminate at the outer edge in the long cilia with the clavate tips. In
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E. o'Tntedi, again, the anterior edge of the t3'pical scale (anterior tliird) is smooth, but

otlierwise tlio entire margin has short clavate cilia scattered at intervals amongst the

tubercles and spines, the outer edge having these no more prominent than the inner.

Considerable variation exists in regard to the size and distribution of the smaller

spines over the surface. Thus in the figure from the .specimen in the British ^Museum these

are comparatively small both towards the inner bordei- and along the anterior edge, but,

on the general surface, the size increases while the number diminishes. The contrast

between the outer and the inner borders is marked, the former having fewer and larger

spines. The number of the large papillae along the posterior edge is nine to eleven,

wliicli is more than usual, and some of them show spinous tips. The cilia are

confined to the outer edge.' An increase in the size of all the spines takes place in

an example from Spitzbergen, the larger forms on the general surface being proportionally

few. Only five large tubercles are present, with traces of spines at the tip of one or two ;

some sparsely distributed cilia occur along the posterior border as well as the denser

series of the outer edge. In fine specimens from the Gulf of St. Lawrence the propor-

tions of the various spines agree rather with the British forms, but a few short cilia are

found along the posterior border in addition to the longer outer series.

Colour.—No fresh example has been seen, so that all that can be said is that the

scales are marked with reddish-brown or madder-brown touches, darkest in the anterior

scales. Malmgren observes that the scales have a violet-brown hue, generally with a

white spot in the middle.

Feet.—The first foot—bearing the tentacular cirri—has a few (about three) bristles

which conform to the type of the dorsal, being stout, slightly curved, and spinous on the

convex margin, with a short, smooth tip, wliicli affords a contrast to the more elongate

tip in E. wrtftedi.

The second foot is distinguished, as usual, by its long ventral cirrus, and by

the diminution and modification of its parts. The dorsal division has bristles of

the ordinary type. The tip of these is short and smooth, and the curvature of the inner

bristles is marked. The same foot in E. ferstedi has much longer and less curved bristles,

and the smooth region at the tip is longer and has a different outline.

Ventrally is a group of much more slender bristles, with long spines on the distal

region and a needle-like, smooth exti-emity (Plate XXXVII, fig. 20). The tip of the

corresponding bristle in E. a'rstcdi is less elongate, and, instead of the finely-pointed tip,

it has the outline of a narrow knife-blade (Plate XXXVII, fig. 21).

In the third foot the dorsal bristles are smaller than in the typical foot, but have the

same structure. The ventral bristles, again, though slender, already show shorter tips,

which, further, are less acute than in the first foot.

The changes in the bristles have considerably advanced in the fourth and fifth feet,

so that the typical arrangement (Plate XLII, fig. 28), in which the longest dorsal

bristles reach a little beyond the spine of the ventral, is soon reached. These bristles

(Plate XXXVII, fig. 26) are shorter and more distinctly curved internally, the longer and

^ A large Zetlaudie example, the Antinoe zetlandica of Prof. Ray Lankester, corresponds in the

main with the foregoing, though the large spines posteriorly extend along the outer border, and,

like the former, the cilia are confined to the outer edge.
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straighten forms being oxternal, that is, next the ventral. Tlio tips have tlio character

shown in fig. 24, Plate XXXVII, viz. less tapered than in E. (ursleili (Plate XXXVIT.
fig. 2o)—with a shorter smooth portion and more l)oldly marked spinons rows.

The ventral bristles (Plate XXXVII, figs. 22 ami 27), on the other hand, have pro-

portionately longer spinous regions superiorly tlian in I'J. mrstedi ; the tips are more

distinctly hooked, and the bare portion is broader on an average than in the species jn-st

mentioned (Plate XXXVII, fig. 28). The latter is not what might have been expected

from the condition anteriorly. The ventral cirrus extends a little beyond the iid'rrior

border of tlie foot.

Posteriorly both dorsal and ventral bristles become more attenuate, as well as smaller,

in conformity with the diminished feet, ])nt they do not assume the elongate and slender

condition observed anteriorly.

Two very large examples from the stomach of a cod agree with the fine Zetlandic

.specimen in having the smooth tips of the dorsal bristles somewhat shorter. On the other

hand, young specimens (about i of an inch) have longer tips to the dorsal and ventral

bristles, and the scales are moi-e rounded and have proportionally thicker cilia.

AVliile the scales in the examples from Spitzbergen agree in shape and siructure

with those from the Gulf of St. Lawrence and Britain, the dorsal bristles have

assumed a more elongated condition, so as to resemble those of E. cerstedi, being

more tapered, and with a longer bare portion at the tip
;
yet the general cnrve of these

bristles is more pronounced than in E. a'rsfedi. The tips of the ventral bristles are also

proportionally longer tlian in the ordinary type. The typical characters of E. nodosa

are seen in examples from the Arctic seas (Greenland), where the species attains a large

size. The distinctions between the two forms are therefore evident, but whether two
species should be formed may be to some an open question.

A parasitic sponge, with long processes, occurs on a scale of the example from

Cumbrae.

Habits.—So far as can be ascertained, the present form is only found in deep

water off the British shores, and that but rarely. It is more abundant in the northern

seas of botli Enrope and America. Loxosomse abound on the feet and bristles of those

from the Gulf of St. Lawrence.

Reproductio7i.—Tlie only example of the genus observed witli fully developed

reproductive elements is a large female of E. osrstedi, from Greenland, distended with

ova, and ])robably procured in July.

This is one of the many forms that marine zoology owes to the industry and keen

observation of the elder Sars, who patiently explored the shores of his native country

for so many years and with such remarkable success.

It is difficult to know to what Sir J. Dalyell (1853)* refers under the name of

Apltrodlta sqnamata, from Shetland, unless it be this species. Theel (1870) noted that

Eiinoa nodosa and E. oprstedi, Malmgren, were the same species, viz. the Lepidoitotiis arabrn

of Oersted, an opinion coinciding with the remarks made by myself many years previously.

He procured large examples (70 mm.) at a depth of 90—200 metres in the Kara Sea (Nova

' ' Pow. Great.,' ii, lOG, pi. 24, f. 3, 4.

39
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Zornhla). The processes on the scales vary considerably in size, but he did not

suflioieutly discriniinato between the forms.

Tlie Vohjnoi- inlainllca of Dr. Hansen (1882)' is probably either a variety of this

species or E. oersted!, in which the tentacles are smooth. His 1'. arciica* I would also

be inclined to unite with the same form. Nor does any other conclusion seem to present

itself witli regard to his P. a.ssimilig,^ his P. npinulona* or his P. foraminifera.^ From the

inexperience of the artist, Dr. Hansen's figures are not reliable, the tentacular cirri, for

instance, springing as a single trunk which becomes bifid, a condition which can only

occur as an abnormality.

Wiren, in his account of the annelids of the 'Vega' Expedition, expresses the same

view as Thuel and the writer, and he gives notes on five varieties, with figures of

three examples of scales, which differ considerably in regai-d to the papillfe.

2. EuNoA TBiTONi, Mcintosh.

1898, Eunoa Triloni, Mcintosh. Ann. Nat. Hist., Aug., 1898.

Specific Charncterfi.—Head somewhat p^-riform, with the broad end posteriorly,

a iHcdiaM furrow and two minute peaks close to the base of the median tentacle.

Eyes equal, of moderate size, placed on each side of the lateral eminence. Lateral

tentacles short and densely ciliated. Palpi with rows of minute clavate cilia. Body

normal ; segmental ]iapill;e commence on the si.\th foot and continue almost to the

posterior end. Scales reniform in outline, densely fringed with long cilia on the outer

edge. Tlie surface of the scale has a series of capstan-like tubercles with a minutely

nodular surface towards the posterior border, the general surface being studded with

minute spines. Dorsal and ventral divisions of the foot have each a long process for the

spine. The dorsal bristles are long, little tapered at the tip, which forms a short blunt

cone invaded by the spinous rows so closely that the tip of the bristle is almost reached.

Ventral bristles with slender shafts, spinous tips of the average length, and a long and

rather broad terminal region, with a well-marked hook.

Trawled on board H.M.S. 'Triton,' at Station 8 (Faroe Channel?), 22nd August,

1882, in 640 fathoms.

A comparatively large species, about 34 mm. long.

Head.—Somewhat pyriform, with the broad end posteriori}', a median furrow in

front, and two minute peaks close to the base of the median tentacle. E3'es of moderate

size, equal, visible from the dorsum, placed on each side of the lateral eminence, and thus

towards tlie middle of the region. The anterior pair look slightly forward and outward.

Median tentacle absent. The lateral are comparatively short and densely ciliated. The

palpi have rows of minute clavate cilia. Tentacular cirri absent.

^ ' Norweg. N. Atlantic Exped.,' p. 24, pi. i, figs 15—21.

-' Ibid., p. 27, pi. iii, f. 1—5.

s Ibid., p. 27, pi. i, f. 22—26.
" Ibid., p. 28, pi. i, f. 6—10.
° Ibid., p. 29, pi. i, f. 11—14.
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Bod;/.—Convex dorsally, flattened ventrally, slightly ta])erecl anteriorly, and more
gradually posteriorly. Bristled segments about 40. Tlie bases of the dorsal cirri show
an expansion. The markings on the dorsum correspond with those of allied species.

The segmental (nephridial) papillte are visible on the sixth foot, and are directed

upwards between the feet. They continue almost to the posterior end.

The scales are more nearly allied to those of E. noiJonn than to those oiE. mrxtedi, being
somewhat reniform in outline, densely fringed on the outer or nari-ower edge with loner

cilia ending in a probe-point (Fig. 21). Posteriorly these gradually diminish and run into

Kio. a2.

J!rl

©

Outer edge of scale of Eunoa tritoni.

tl

Euiioa tritoni.—Dorsal brittle to right and ventrnl to left.

the short cilia which occur at intervals along this border to the inner edge. Besides the

ciha a series of eight or nine capstan-shaped tubercles, with a minutely nodular

surface, project from the posterior border, besides others within it, and, in addition,

two or sometimes three much larger tubercles of a similar shape are ranged a little

within the posterior border. These larger tubercles are thus fewer in niunber

and proportionally larger than in E. nodosa. Just within the densely ciliated outer

border are a series of elongated papilla^ with trifid or multifid tips (Fig. 21). They
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oxtend aloiij^ the outer border, and also form a group in tlie neiglibourliood

—

witliin the

anterior edge. The anterioi" border of the scale is smooth, with the exception of an

isolated group of one to five or more long cilia some distance from the outer edge. The

entire surface of the scale is densely studded with minute spines, smallest in front and

increasing in size posteriorly. The developing scales are of various degrees of smooth-

ness, the youngest being quite smooth.

Botli dorsal and ventral divisions of the foot bear a long pointed process for the

spine. The dorsal division has characteristic bristles (right of Fig. 22), which somewhat

approacli those of Harmothue haliaeti, though quite distinct. They are of considerable

length, slightly curved, and not much tapered at the tip, which, indeed, ends in a short

blunt cone, and in some shows a slight fold or differentiation on the spinous side. The

short bare cone at the tip is much broader than that of U. haliaeti, and has a different

character. The spinous rows so nearly approach the tips that they in some almost

reach as far as the point of the bristle, and are as close as in the species just

mentioned. The ventral bristles (left of Fig. 22) have somewhat slender shafts, spinous

tips of the average length, and a long and rather broad terminal region with a well-

marked hook. The ventral line of the smooth tip is slightly convex.

The dorsal cirri are of considerable length—with a filiform tip. They are densel}'

covered with long cilia having probe-pointed tips. The ventral cirri have only a few-

scattered and very short clavate cilia.

This fine species appears to be confined to deep water.

Genus XI.

—

Lagisca, Mahngren, 18(35.

Body rather narrow, attenuate posteriori)'. Cephalic lobe produced into lateral

peaks. Lateral tentacles attached below the median. Eyes four; two lateral just in

front of the middle line, two in front of the nuchal border. Scales fifteen, covering the

dorsum—except the last few. Bristles of the dorsal lobe with acute tips and finely

serrated. Bristles of the ventral lobe simple superiorly and inferiorly, rest bidentate,.

and all with long spinous rows. PapilLne oF proboscis f. Two slender ca?ca go forward

into the peripharyngeal space. Segmental (nephridial) papilla commences as a minute

process on the fifth foot, and extends nearly to the last foot. It is much smaller than in

Harmotho'e.

1. Lagisca floccosa, Savigntj, 1820. Plate XXYI, fig. 2.

Specific Characters.—Body rather narrow throughout, slightly diminished anteriorl\\

and much more so posteriorly. Median and lateral tentacles, and the tentacular cirri

rather short, densely ciliated and with filiform tips ; little or no enlargement below the

latter. Eyes large, posterior in front of the nuchal border ; anterior lateral in position^

and just in front of the middle line. First pair of scales rounded, the others reniform or

somewhat ovate, mottled greyish brown, often with a white spot in the centre, densely



LAGISCA FLOCCOSA. 29'.»

covered witli minute spines (visible under the microscope), and having posteriorly a series

of soft fijlobular ])apillfe arranged at intervals just within tlic iiiaru-iii. Cilia on the outer

l)onlor—very few and sliort. Dorsal bristles witli acute tips and finely serrated ; ventral

bristles with the tips simple superiorly and inferiorly, rest bidentate. Alternate spinous

rows long, though the bristle-tip is proportionally short. Dorsal cirri with numerous

and rather short cilia. Ventral cirrus smooth.

Synontms.

1820. Polijnoii floccosa, Savigny. Syst. Annel., pp. 22, 23, and 27.

1828. Eumolpe Jloccosa, Blainville. Diet, de Sc. Nat., vers., 459.

183-i. Poly)ioe floccosa, Aud. and M. Edw. Ann., 88.

1851. „ „ Grube. Fain. d. Ann., 37 and 12U.

1865. ,, ,, De Quatrefages. Ann., 23(3.

„ „ semisculptm, Johnst. Cat. Brit. Mus., p. 116, pi. v, f. 1—11, and pi. vi, f. 4—G.

1867. Lagisca propinqua, Mahngren. Ann. Polych., p. 9, Tab. i, fig. 3.

1870. PulyHOC floccosa, Gvuhe. Archiv f. Naturges., 287.

1873. Lagisca propinqua, Sars. Bid. Christ. Fauna, p. 3.

1875. Polijnoe floccosa, Mcintosh. Invert, and Fish., St. A., p. 116.

„ „ „ Mcintosh. Trans. Z. S., ix, 380, pi. 68, f. 6, 8, 10.

1876. Lagisca propinqua, Mcintosh. Trans. Z. S., 375, pi. G7, f. 12— 14.

1879. „ „ Taiiber. Ann. Danic, 81.

1880. „ ,, Langerhaus. Die Wurmfauna Madeiras, Zeit. f. w. Zool., xxxiii, p. 274,

Taf. xiv, tig. 3c.

1882. Polynoii semisculpfa, Hanson. Norweg. N. Atl. Exped., 26, pi. iii, f. 16—20.

1883. Harmothoe projiinqna, Jjevinserx. Nord. Annul., 192.

„ „ semisculptus, Ibid.

1886. Lagisca propinqua, Harvey-Gibson. Verm. Liverpool, 148.

„ ,, „ Langerhans. Zeit. f. w. Zool., xl, 251, Taf. 15, f. 6.

„ Pohjno'e flaccosa, Harvey-Gibson. Verm. Liverp., 150.

1891. ,, {Lagisca) propinqua, Hornell. Op. cit., p. 234, pi. 13, f. 1, 7, 9.

1896. Lagisca propinqua, vnr. (ihyssoriiiii, Roule. Camp. d. ' Caudan,' 444.

1898. HarmothoU scmisculptus, Michaelsen. Griinhind. Anuel., Bib. Zoo!., Heft 20, Lfg. I, p. 121.

Hahifiif.—Everywhere on the British shores from Shetland to the Channel Islands,

where it is the chief form between tide-marks. It also ranges from GOO fathoms to low-

water mark. It extends to the Gulf of St. Lawrence in Canada, as well as to Norway

and Sweden. It was procured likewise during the ' Vega ' E.xpedition, and apparently

also is found in Greenland.

Length 1^- inches, breadth about ^ inch.

Head (Plate XXVII, fig. 14) with a median furrow anteriorly, which passes on

each side of the base of the tentacle to the peaks. The black eyes are comparatively

large, the posterior pair being dorsal in position and somewhat nearer each other than the

anterior pair. The latter are more or less lateral in position just in front of the prominent

median region. They are slightly larger than the posterior pair. Both pairs show in

some specimens a cuticular lens, like a central speck. The median tentacle is rather short,

with a long filiform tip and a slight swelling below the latter. It has short clavate cilia.

The lateral tentacles are also short with similar cilia, and a long filiform tip. They have
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a dark bar at the base, then a pale region with another bar below the filiform tip. If

colour is to be relied on, tlie pale part would be homologous with the slightly swollen

region in other forms. The tentacular cirri are similar to the median tentacle. All these

cirri have the slightly enlarged part pale, with a brown band on each side, and the

column below is brownish. The palpi show minute papillae-like serrations along the

sides under a high power, probably partly due to the rigid contraction. They thus

differ materially from those of llaynmilioi- imhricala with the minute clavate cilia.

The Jhdi/ is narrower than in Bannotlioi- imlricata, and the line of bristles on each

side is straight and trim ; moreover, it Las a general firmness which is characteristic.

The anterior end diminishes from the eighth or ninth bristled segment towards the head,

while posteriorly the diminution, which is gradual, begins shortly behind the middle, and

Kio. 23.

±A.t>

Papillte and teeth of the proboscis of Lagitca Jloccota.

the body terminates in a ]irocess bearing the two caudal cirri beneath the vent. The

number of bristled segments is about forty-two. Dorsally the latter are marked from

the head backward by a median series of brownish touches, which posteriorly show a

somewhat symmetrical arrangement in the centre of each segment, consisting of an

anterior, narrow, curved bar, a fan-shaped region divided by a median streak and a short

transverse bar posteriorly. A prominent dark patch also occurs on the papilla (homo-

logue of scale-papilla) and a little pigment at the base of the dorsal bristles. The ventral

surface is pale and iridescent ; the nephridial papilla is smaller than in Hannotho'e imhricata,

and passes into the fissure between the feet. A considerable portion of the tail is devoid

of scales, and it is this region which has the pigment on the dorsum best developed.

The segmental (nephridial) papilla commences on the sixth foot, and extends to the

posterior feet as a very minute process.

Proboscis.—The extruded proboscis (Fig. 2^3) has the usual teeth, the lower pair biting

to the right of the upper, nine flattened conical papillae dorsally, and nine ventrally at the

margin. The skin-folds at the mouth are marked by brownish pigment. The pre-gastric

caeca are short and small. The ventral alone is conspicuous in the preparations, for the

second proceeds little beyond the stomach, and the third is nearly transverse.

Scales (Plate XXXII, fig. 5)—fifteen pairs. First pair rounded, the others reni-

form or ovate-reniform, the last pair being ovoid, of a brownish-red colour, or sometimes

slightly purplish marbled with grey. They generally show a pale area over the scar for

the pedicle, and from the deptli of the colour this is best marked anteriorly, the pigment

in the posterior scales being broken up into a series of touches and granules. The
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entire surface, witli tlie exception of a small area at the anterior and inner border, is

densely covered with minute spines, wliich are longest towards the outer border. The
posterior edge, again, has just within the margin a series of soft globular papiilse

arranged at intervals an<l visible under a lens. Some are slightly clavate in outline,

while the tip in others is truncate or slightly nodular. They are few in number on the

last scales. A few short slender cilia occur at the outer or posterior margin. The
under surface is iridescent, and the scar for the pedicle is near the hilus or indentation,

where it is present, on the outrr border. The first pair of scales have a few short cilia

on the inner border, and a well-marked series of clavate cilia oa the outer and anterioi-

margin. The largo globular papillaj on these are from four to six in number. A variety

procured by the ' Kuiglit Errant' at Station 2 (18S2) is pale, with few and small tubercles

on the posterior border of the scales.

Feet.—The first foot has two dorsal bristles, one curved and less pointed, the other

straighter and more acute. The spinous rows are more distinct than in the typical foot.

The tip in both is minute.

The second foot has a dense tuft of dorsal bristles, generally more curved and with

more distinct spinous rows than in the typical foot, and the bare portion at the tip is

proportionally bro.v ler and bjtter marked. Tlie slender ventral bristles have rows of

long spines and simple tips, those at the ventral edge of the series approaching the

pinnate type seen in other forms. They do not project beyond the dorsal bristles.

The third foot has the dorsal bristles less curved and the tips more acute. In the

ventral division the bristles have increased in strength, and, while the upper and lower

series have simple tips, the rest have the secondarj' spur. The tip of the smooth ventral

cirrus is long and filiform.

In the fourth foot the ventral bristles have become more prominent by the increase

of the fleshy part of the foot, and some simple tips still occur superiorly, and a more

numerous series inferiorly. The spinous rows are long. The dorsal bristles are

elongating, the long outer ones having acute tips, the inner broader smooth tips.

In the typical foot the dorsal division has long and very slightly curved bristles with

gentl}'^ tapered acute tips throughout, the sharpest tips as usual being external (on a slide

next the ventral). They are thus easily distinguished from those of Harmothoe imbricata,

and also by the much closer spinous rows. Bristles of the same length are decidedly

more slender than in II. imhrieata. One of the longer forms is represented in Plate

XXXVm, tig. 2. The tip tapers to a smooth, blunt point, and immediately below the

latter very fine and close spinous rows occur. A glance at the latter in rapidly examining

specimens is one of the most satisfactory points in discrimination. The ventral division

bears superiorly a series (Plate XXXVIII, fig. 1) with long spinous extremities, more

slender and with longer spinous rows than in H. imhricnta. In a few the smooth tips

have no secondary process. The next series has a small secondary process, and the

spinous border gradually diminishes in length. The bifid tip differs from that of

H. imbricata, especially in regard to the minute size of the secondary process. Inferiorly

the tips are again simple. Posteriorly the structure of the dorsal bristles remains

nearly the same, but the ventral become attenuate, the bifid tip being visible, but the

secondary process is minute. The dorsal cirri have a dark bar above and below the
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slight enlargement towards the tip, and the latter is attenuate. The cilia are numerous,

rather short and clavate, and extend beyond the distal pigment-bar. They become more

slender posteriorly, but have the same structure. In these translucent organs the areolae

of the hypoderm (epidermic granular layer) are very visible. The long first vential

cirrus is ciliated like one of the dorsal, and some of the succeeding ordinary forms

show a few cilia. These gradually disappear and leave the cirrus smooth throughout

the greater part of the body.

Some from Guernsey have the dorsal bristles covered with a reddish-brown or dull

orange granular coating, from tiie surface of which minute algoid filaments jjroject.

Such would seem to be parasitic. A similar growth occurs on the dorsal bristles at

St. Andrews.

In my notes of November, 1873, at St. Andrews, this species (and the preparation

accompanies) is described as phosphorescent, but recent examination, both when laden

with ova in .January and in the warmer months, such as July, has not borne out this

description. In the preparation the bristles, especially the dorsal, are covered with a

parasitic granular growth.

Though this form is more plentiful in the south, the size of some dredged off Balta

is quite as large as elsewhere.

In a specimen from Lochmaddy iu which five of the posterior feet of the right side

had been removed, long papilte from the dorsal border (cirri?) and shorter papillse

from the ventral indicated regeneration.

Reproduction.—A specimen from St. Andrews in November was laden with ripe ova,

so that the breeding season would seem to be in winter, as in the case of Hanncthor.

Variety.—A very distinct variety comes from the ' Porcupine,' 18G9, 173 fathoms,

on muddy sand, bottom temperature 49'6°
; from -i5 fathoms, eight miles N.W. of Cape

Sagres, ' Porcupine,' 1870 ; off the Hebrides, 1866, Dr. Gwyn Jeffreys ; West Sands, St.

Andrews, 1867 (R. M.) ; and 00—25 fathoms, 30—50 miles west of Valencia, Ireland

(Prof. Haddon). Abundant in various parts off Shetland, Dr. Gwyn Jeffreys, 1867-8.

The pigment on the scales is similar ; that on the naked segments posteriorly, how-

ever, diverges, for it forms a single fan with a posterior bar only. Moreover, the

papilla for the dorsal bristles has black pigment. No appreciable change is observable

in the structure of the scales. The distinguishing feature is the condition of the dorsal

bristles, which, instead of forming the elongated tip so characteristic of the typical

form, end bluntly, so that the whole tip is broad, with a very short, bare portion at the

tip. The spinous rows are as closely arranged as in the normal form. The ventral

bristles and cirri do not differ from the typical example.

A form dredged by the 'Porcupine' in 173 fathoms, 1869, and iu 160 fathoms, 17th

August, 1870 (No. 42), differs from Lagisca jioccosa and its variety in having no distinct

bosses or globular papillse on the scales posteriorly, while considerable papillas occur

anteriorly ; the scales, moreover, having much larger spines, which show a tendency to

be arranged in rows in the reniform scales, the largest being near the posterior border.

In the first pair of scales the spines are larger, and the short cilia extend at intervals all

round, while a few short cilia occur along the outer and posterior edge. The ventral cirri

have a few clavate cilia. The bristles of the dorsal branch of the foot (Plate XXXVIII,
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fig. 3, an average form) have tlie spii\oiis rows much more distinct than in L. Jfoccosa or

its variety, and tlio smootli jiortion at tlie tip is small and acutely pointed. The ventral

bristles do not inncli differ. Tlie anterior pair of eyes are propoi-tionately much larger

tlian in L. jhu-rosa.

The Foli/iiorfoliosa of Savigny (1820) seems to come near this species.

l)e Quatrefagcs (1SG5) describes it as; having a small head, almost quadrate, a long

thick median antenna, the lateral small and slender. Segments 40—42. Scales large,

much imbricated and decussate, rounded, smooth, not ciliated, caducous. He procured

it, 42 mm. long, on the oyster-banks at St. Vaast. AYhen living it is of a brownish-white

colour (reddish brown ?), and thus is readily distinguished from its congeners.

Grube found a species at St. Vaast, where De Quatrefages had met with his, with

only fifteen pairs of elytra, which, however, had cilia on their border ("Am Aussenrande

gefranzte Elytron besitzt "). If such be so, then the species differs from Lagisca flor.cosa,

in which no cilia are present on the scales.

Hornell says his specimens possess fifteen pairs of elyti-a, with only subglobular

processes on the margin (whereas P. floccosa has clavate). He thinks Malmgren's artist

exaggerated the spikes on the dorsal bristles, making them too coarse. His specimens

a,greed in colour with Malmgren's L. propinqiia, but differed from mine. He figures one

of the globular papilla? near the margin of the scale.

L. Roulc found what he thinks a variety at depths ranging from 650 metres to

1700 metres in the Atlantic, with small eyes and pale scales. Its relationship to other

closely allied forms has yet to be determined.

2. Lagisca Elisabethj3,' Mcintosh, n. s.

Specific Characters.—This species has 30—35 segments, but a considerable portion

of the tail is absent. Head curiously mottled with black. Eyes black, nearly equal; a

pair at the anterior border, and the other on the lateral prominence of the head.

Tentacles and tentacular cirri ciliated, and the ventral cirri have also short clavate cilia.

Palpi with a dense series of minute papilla? with enlarged tips. Scales, probably fifteen

pairs, scabrous, greyish mottled with black, densely spinous, with one or two large conical

processes posteriorly, and the outer and posterior edge fringed with club-shaped cilia.

Dorsal bristles with well-marked spinous rows, and a minute bare portion at the tip.

Ventral bristles mostly bifid. Akin to L. floccosa.

Synonyms.

1875. Lagisca propinqua, Mcintosh. Invert, and Fish., St. A., p. 115.

1876. „ „ Ibid. Trans. Zool. Soc, ix, p. 375, pi. Ixvii, figs. 12— 14.

Habitat.—Procured from the debris brought by fishing-boats from the off-shore

waters, St. Andrews, 1870 (E. M.).

Head (Plate XXVII, fig. 3).—The head is curiously marked, for a pale band of

considerable breadth occurs posteriorly—boldly defined by the blackish collar. A pale

' Named after tlio best benefactress in Marine Zoology my museum ever had.

40
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l)clt runs from this forward in tlie median line to the base of the tentacle, which is

I)lacivish ; and the anterior areas of the head thus mapped off are brownish red, with dark

grains along the cdgi-.s. Tlie anterior pair of eyes are lateral, lying in front of the

brownish-red bordei- of the region. The posterior pair are large, black, widely separated,

and situated on the pale band of the region. The median tentacle is absent. The

lateral tentacles are short, brownish at the base, with a filiform tip, and furnished with

long clavate cilia. The palpi have a dense series of minute papillae, with enlarged tips.

The tentacular cirri have a blackish patch at the base, a light brownish one in the

slightly dilated portion near the tip, then a whitish ring, and lastly, a dark brownish

one at the base of the filiform termination. They possess long cilia with globular ends.

Bodii.—The body is typical, that is, slightly narrowed in front, more so posteriorly,

about 13 mm. in length, and mottled with blackish pigment on the dorsum in a

remarkable way. The dorsum of the first four segments is mainly blackish, then each

segment presents near the posterior border a median bar, which by-and-by becomes a

speck. Symmetrical to\ichcs of j)igment mark the lateral regions of each segment, and

two blackish specks occur on the base of the foot. A well-marked median band of

black characterises the dorsal lip ; the ventral surface is otherwise pale. The pale scale-

pedicles are vcr}^ distinct, and proportionally large.

The dorsal cirri agree in colour with the tentacular cirri, and besides the longer cilia

with globular ends on the column of the organ, shorter cilia proceed upwards rather

beyond the lower third of the extremity. The ventral cirrus is subulate, with sparsely

distributed and short clavate papillae. The first has a dense coating of cilia, with large

globular tips.

Scales (Plate XXXIl, tig. 0) probably fifteen in number, though the last pair

had disappeared in the specimen. The first pair are rounded, densely spinous, and

ciliated almost entirely round ; the cilia being longest externally, and with characteristic

globular ends. The rest of the scales are more or less reniform, liecoming ovate pos-

tei'iorly. The general colour of the scales is dark greyish with a blackish patch in the

centre, tlie pigment being broken into fragmentary portions. The outer and posterior

edge is ciliated, as indeed is the greater part of the circumference. They commence as

short, almost baccate processes, and towards the outer edge are more elongate, the

extremities being nearly globular, the series again diminishing to terminate in short

papillfe. With the exception of the covered portion of the scale the surface is densely

covered with minute and rather blunt spines, a few of which towards the outer and

posterior edge become larger acute processes, or bluntly conical papillae. A considerable

portion of the inner region of the scale is curiously reticulated, so that the spines are

grouped in areas—a condition visible under the lens as well as the microscope over the

greater part of the scale. The anterior and outer border has larger spines than those

on the general surface, as shown in the figure. From the extreme roughness of the scale,

mud and debris lodge in the crevices.

Feet.—The first foot has two curved bristles which correspond in structure to the

dorsal type, though the smooth tips are somewhat broader.

The dorsal bristles of the second foot are nearly typical, except that the smooth tips

are larger. The ventral ai-e more slender than the subsequent forms, but show a bifid tip.
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Tho dorsal division in the typical foot bears a somewhat dense mass of rather short

pale bristles with a sliij^ht curvature. The tips are short and by no means acute

(Plate XXXVI 11, fig. I-, representing one of the longer forms). The spinous rows are

mucli more distinct and longer than in Lagisca floccosa, and the shape of the bristle

differs. Tiie ventral divisidii lias translucent bristles with moderately long shafts. The

tips of the superior series (Plate XXXVIII, fig. 5) are long and somewhat tapered, with

rather distant rows of long s])ines, the smooth terminal region being minutely bifid.

Tho tips gradually become shorter and stouter infcriorl^- (Plate XXXVIII, fig. 0), the

strongl}' curved teriiiinal hook and the secondary process with its characteristic angle

of incidence being noteworthy. Some of the latter bristles show traces of an outward

curve between the secondary process and tho first row of spines. Towards the ventral

border the secondary process diminishes Avith the general size of the bristle, but a

minute trace occurs in almost all.

The dorsal bristles in most feet are densely coated with debris and minute

filamentous algoid growths, and in some cases the tips of the ventral are likewise

encrusted with a parasitic structure showing minute rods.

This species approaches the Poh/noi'' ufippra of Hansen ' from the Norwegian North

Atlantic Expedition, and of Tbeel," from Nova Zembla, but differs in regard to the palpi,

which are smooth in the northern form, and also in the shorter tips (bare) to the dorsal

bristles. It may be that further examination will show they are identical.

3. Lagisca jEFi'REySII," u. s.

Specific Chdracters.—Length 16 mm. or more. Head more elongate than in Ln<jisc(i

floccosa, with blunt anterior peaks. Posterior pair of eyes just in front of the collar,

anterior pair somewhat further forward than in L. floccosa, and lateral in position.

Median tentacle absent ; lateral subulate, and slightly beneath the base of the former.

Tentacular cirri slender, and with a series of clavate cilia which commence only when

the basal third of the process is reached. Palpi have rows of minute papilla) with

nodular tips. First scales rounded and minutely spinous, rest ovate-renifonn, with a

distinct fold from the scar of attachment to the hilus at the anterior border, speckled

throughout the posterior half with pale specks as if variolated. The outer border has

long cilia. Dorsal bristles of moderate length, with well-marked spinous rows, and a

very short smooth tip. They are nearly straight. Ventral bristles with rather short

spinous rows, and a short bare tip with a strongly curved hook at the end, and a

secondary process—directed nearly straight—distally. Ventral cirrus with clavate cilia.

Habitat.—Dredged in sixty fathoms, nine miles off Balta, in 186S, by Dr. Gwyn
Jeffreys.

» 'Nat. Mag. f. Naturvid.,' 24, p. 4, 1877, and 'Norsk. Nordh. Exped.,' vii, p. o, pi. ii, f. 11—

15, 1882.

5 ' Annel. N. Zemb.,' p. 10, pi. i, f. 1—4, 1879.

' After the late Dr. Gwj-n Jeffreys, a veteran explorer of the Zetlandic seas. The name was

foi'merly given to the succeeding species—now associated witji P. rxtenuata, Grube.
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Longtli IG mm., but the specimen had the posterior extremity rep;enerated, and

therefore was probably considerably longer.

The head (Plato XXN'il, fig. 10) is more elongate than in L. jloecosa, and the

peaks in front terminate bluntly. The posterior pair of eyes are of moderate size, and

lie just in front of the collar ; the anterior pair are somewhat further forward than in

the species mentioned, are larger than the posterior pair, have a lens-like centre, and

are more or less lateral in position. The median tentacle is absent. The lateral tentacles

are short and subulate, being lateral in position, and only slightly beneath the bases of

the former. They have a series of cilia with clavatetips. The tentacular, like the dorsal

cirri, are rather slender, with a filiform tip and a series of clavate papillae, which do not

commence till the basal third of the process is reached, and extend within a short

distance of the filiform tip. They are in moderate number, and diminish at each end of

the series. The palpi are pale brown, and have rows of minute papilla3 with expanded

nodular tips. Two of these rows are dorsal.

The body is somewhat narrowed anteriorly, and posteriorly appears to have been

recently regenerated after the twenty-fourth foot. The only colour exists in the dorsal

fold of the mouth, which is brownish.

Scales (Plate XXXII, fig. 7).—The first pair of scales are rounded, and under a lens

are minutely s])ecklod as if variolated. This condition, however, is due to hypodermic

structure, and does not affect the surface. The latter has a series of minute spines,

which densely cover the outer and posterior part of the scale. Even in these scales a

distinct fold occurs anteriorly, but no cilia on the edge. The other scales present

are rather large, ovate-rcniform in outline, and have a distinct fold from the scar of

attachment to the hilus at the anterior border. They are faintlj' brownish in hue (in

spirit), and on a dark surface—under a lens—are speckled throughout the posterior half

with pale specks which simulate pustules. The outer border has a well-marked series of

long cilia, which are not dilated at the tip. The smoothness of the edge of the scale,

with this exception, is noteworthy.

Feet.—The second foot shows rather short and straight dorsal bristles, with distinct

spinous rows as in Lagisca fioccosa, var., from the ' Porcupine,' ' with a very short

smooth portion of a bluntly conical shape at the tip. The ventral bristles are slender,

with elongate spinous regions and attenuate tips.

In the third foot the ventral bristles are stronger, and the bifid condition distinct in

many—the secondary process passing nearly straight towards the tip.

In the typical foot the dorsal bristles (Plate XXXVIII, fig. 7) are of moderate

length, with well-marked spinous rows and a very short smooth tip. They are nearly

straight, with the exception of a few at the inner border of the tuft. Loxosomai and algoid

growths are common on these bristles. The ventral division has a dense group of pale

bristles with elongated shafts, and, though the upper forms (Plate XXXVIII, fig. 8)

have long tips, on the whole with rather short spinous regions, as shown in one from

the middle of the foot (Plate XXXVIII, fig. 9). These bristles have very distinct spinous

rows, a short bare tip with a strongly curved hook at the end, and in the majority a

secondary process which is directed nearly straight distally, so that they differ quite from

1 Vide p. 302.
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tboso of Laijhca jlorcosa, which liavo longer spinous regions and n different curve at the

tip. The ventral cirrus has well-marked clavato cilia. The segmental papilla is minute.

In the presence of the pale specks on the scales it resembles the rare I'ohjuor nivea

of Sars,' but the absence of cilia in the latter species and other characters distinguish it.

1. Lagisca extkkuata, Grtibe, 1840 (?).

Specific Characters.—Length about one and a (juarter inches in spirit. Head with a

deep median groove and two prominent peaks ; eyes comparatively large, two in front

of the nuchal collar, and two larger in front of the middle line, and lateral in position.

Median tentacle somewhat long, scarcely dilated below the filiform tip, and with

moderately long cilia. Lateral tentacles short, with attenuate tips. Tentacular cirri

similar to the median tentacle. Palpi have rows of minute conical papillEe. Scales fifteen

pairs, rounded in front, reniform posteriorly, densely covered with minute spines, and the

free edge is profusely ciliated. Dorsal bristles strong, slightly curved, and closely

spinous, with a smooth spear-shaped tip ; ventral with a bifid tip and close rows of

spines, the tips of some at the ventral edge being simple. Dorsal cirri somewhat slender,

with numerous and slightly tapered cilia with bulbous tips. Ventral cirri stout, with

short cilia. Segmental (nephridial) papilla scarcely distinct.

Synunyms.

1840. Pohjno'e extenuata, Grube. Actin., Ecliiii., u. Wiirmer, p. 86 (?).

1861. „ cirrata (0. F. M.), Grube. Ausflug nach Triest., p. 81.

1865. Lepidonotus Leachii, De Quatrefages. Ann., p. 258 ?

„ „ dume.tosus, Ibid. Annel., t. i, p. 250 (?).

1867. Lagisca Ehlersii, Malmgren. Ann. Polycli., 9.

1868. Polynoe extenuata, ClaparSde. Ann. Nap., 70, pi. ii, fig. 2.

1870. „ „ Supp., p. 372.

1875. „ ,, Marion and Bobretzky. Ann. Sc. Nat., 1875, p. 6.

„ Lagisca extenuata, Marenzeller. Zur Kennt. Adriat. Annel., p. 5, Taf. i, f. 1.

187G. „ Jeffreysii, Mcintosh. Trans. Z. S., ix, p. 397, pi. l.xxi, f. 8, 9, 11, and 12; pi. I.xxiii,

f. 17 and 18.

1884. ,, extenuata, V. Carus. Fauna !Medit., 202.

1888. „ „ Do St. Joseph. Ann. d. Sc. Nat. (7), v, p. 180, pi. viii, f. 52—54.

1890. - „ „ Malaquin. Ann. Boulon., 22.

1891. Polynoii (Lagisca) extenuata, Hornell. Op. cit., 12, pi. siii, f. 4 and 8.

1898. Lagisca extenuata, De St. Joseph. Ann. d. Sc. Nat. (8), v, p. 237.

Habitat.—A common Mediterranean form procured in the ' Porcupine ' E.xpcdition

of 1869, in the tube of an Eunice, in 173 fathoms off the west coast of Ireland, and also

in a free condition on the same ground—muddy sand. Ne.\t year (1870) it was dredged

at the depth of 6'JO fathoms in the Atlantic (Channel slope).

It is also a tidal form on the eastern border of the Irish Sea.

' 'Geol. og Zool. Eeise,' 1862, p. 39.
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Head somewhat hexagonal (I'late XXVIII, fig. 2), with a deep median groove at

the base of the tentacle, and two prominent peaks, each of which is at a distance from

the tentacles. Tlic eyes are comparatively large, and, judging from the conditions of the

largest example, increase with age and depth of water. Two slightly smaller are situated

in front of the michiil collar, and look dorsally, and two somewhat larger rather in

front of the middle of the head, and lateral in position. In the exanijjle with the large

eyes (from 690 fathoms) tlie anterior pair show traces of a corneal lens. The median

tentacle is somewhat long, scarcely dilated below the filiform tip in the preparations, and
covered witii moderately long cilia having a slightly bulbous tip. The lateral tentacles are

short, but also have attenuate tips. The tentacular cirri are similar to the median

tentacle. None of these organs show any signs of pigment in the preparations. The
palpi are of moderate length, and have rows of minute conical papillae, as De St. Joseph

also found, whereas Marenzellei- observes that their upper surface is smooth. In the

British forms one prominent papillose ridge occurs dorsally.

Budij.—Somewhat narrow and elongated, slightly tapered towards the heail, and

very gradually towards the tail. Forty-five* segments bear bristled feet, and the tail is

not quite coinjilete. Behind tiie distension caused by the included proboscis, the

segments are Ijoldly marked by the lozenge-shaped transverse bars which stretch

between the bases of the scale-pedicles, or their homologues in the other feet. Each

segment thus shows an anterior and posterior paler belt, and a median darker area.

Traces of brownish pigment occur posteriorly at the bases of the feet and on the

lozenge-shaped transverse bars. In some the brown pigment is broken into a number
of symmetrically placed touches, two of which are on the bases of the feet, and

the rest in interrupted bands across the segments. Veutrally traces of pigment occur

on the lips, and the median iridescent depressed band is well marked. The conical

segmental (uephridial) papillae at the posterior border is directed upward between the

feet. A considerable portion of the body posteriorly is uncovered by scales.

De St. Joseph states that there are only seventeen papillae at the margin of the

proboscis, but so far as can be seen there are nine in each half.

Ed^e of scale of Lagisca extenitata, Gnibe.
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N'.vf/rx (riato XXXII, fig. H) somowliab tliiii, in number fifk-en pairn. Tliey are

roumleil in front, reniform or irregularly rounded posteriorly, and of a uniform greyish

hue in the preparations, tliougli some are quite j)alo. Their surface is nearly smooth to the

naked eye, hut under a lens the wiiole is densely covered by a series of minute, pointed,

slightly l)ro\vnish spines, and the free portion of the edge is profusely ciliated (Fig. 24),

the eilia being pellucid, tapering structures terminating in a bulbous tip. Marenzeller

speaks of tiie network fornied on the surface by the pigment ; and Ilornell mentions that

the surface is nuipped out into separate areas, each containing several spines. The
under surface is iridescent, and the scar for attachment is situated near the outer and

anterior ])order. Marenzeller shows, besides the spines on the edge of the scale,

cylindrical pa])ill;v!, but these have not been observed in our specimens. The first scale

is ciliated all round with the excei)tion of the .short covered portion.

De St. Joseph often found a white touch in the centre of the scales, which were

marked with brown, grey, and whitish, liornell's figure of the scale differs from the

specimens referred to here.

Feet.—The base of first foot show.s about two bristles, which conform to the type of

dorsal tuft, though they are considerably smaller. In the next foot the dorsal bristles

have attained great strength, though they are shorter than the typical forms, and much
broader towards the tip, which is little tapered. The bristle is therefore proportionally

more powerful than the typical form. The}' have a close series of spinous rows. The

contrast between the massive dorsal and the slender ventral bristles is marked, and the

tips of the longest of tiie latter extend only a very little beyond the extremities of the

dorsal. Their tips seem to be brittle, and while the inferior are more elongated and

slender, the upper forms present the characteristic short broad tips of the typical bristles.

In the third foot the size of the ventral bristles has largely increased, and they

stand out nearly half their length beyond the dorsal. The tips now approach the

normal, except that those of the inferior series are longer, and the up])er slightly shorter.

In the typical foot (Plate XLII, fig. 30) the dorsal bristles form a powerful fan, the

inner and outer borders of which have more slender forms, while the greater number

consist of strong, slightly curved and tapered bristles, with somewhat closely arranged

spinous rows, and a smooth spear-shaped tip (Plate XXXVIII, fig. 10), the latter having

a tendency in some to follow the shape of the same region in the ventral bristles

(Plate XXXVIII, fig. 11). Others, again, show a sharper tip, and at the inner border

of the tuft are one or two with a slender tip. The ventral division commences with

a series having very long spinous regions, and a short and characteristically shaped bare

tip (Plate XXXVIII, fig. 12). The rows of spines are much finer and more dense than

in Harmothve Imbrieata—indeed, in this respect they approach Acanthicolepis aspeiriina.

Those following the upper series show a distinct secondary process beneath the tips

(Plate XXXVIII, fig. 13). The length of the spinous tips diminishes in the usual manner

towards the ventral edge of the foot, the bare portion at the tip in several of the lowest

showing no secondary process. The papilla above the spine is long and filiform, and the

ventral cirrus extends beyond the l)ases of the adjoining bristles, and has sparsely

distributed and short clavate cilia. All the bristles are of a pale yellowish hue.

Posteriorly the dorsal division diminishes in length, and disappears in some of the
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terminal feet. At the tail the tips of the attenuate ventral bristles become much

elongated, some, however, maintaining the typical outline.

The dorsal cirri spring from the posterior border of the foot, and in those feet

without scales a well-marked papilla, the homologue of the scale-peduncle, occurs at the

inner border of the basal process of the cirri. They are somewhat slender, and have

numerous and slightly tapered cilia with a bulbous tip. The cilia arc shorter inferiorly

above the base, and again distally, and they cease about the middle of the filiform tip.

Posteriorly the cirri become longer and more slender, and the cilia more attenuate.

The caudal cirri are also slender. The long first ventral cirrus is stout, with a distinct

enlargement below the tip, which is much less filiform than the dorsal. The cilia, which

are considerably shorter and more uniform in length than those on the dorsal cirri,

extend from the base beyond the middle of the terminal slender region. They are

slender processes with a bulbous tip.

Loxosomse occur at the bases of the bristles and algae with other forms on them.

In Grube's original description of I'ohjno'r cyteuunta ' the scales are entered as

smooth at the edge, and with minute warts. The inferior bristles are a fourth longer

than the upper. Colour brownish grey above, bluish iridescent beneath. Elytra

caducous. There is nothing to give certainty.

Baron de St. Joseph (1888) found one in the tube of Scyi>nlii rermindnrls, but it

may have simply crept there for temporary shelter. He is of opinion it i-^ closely allied

to Lagisca floccosa.

Hornell (1891) describes apparently the same form from the Liverpool district,

though his figure of the dorsal bristles is rather indefinite. Its relation to Evarne impar,

to which he refers, is less marked than to Lnfjisrn jlvccosa. The figure of the scale given

by this author differs from those procured by the ' Porcupine.'

This form would seem to be nearly allied to Grube's P. extenuata as described

by Marenzeller in liis ' Adriatic Annelida.' " He does not give the minute details nor

describe the special condition in the tips of the upjier bristles, which are longer in his

figure and more distinctly bifid than in the British examples. On the whole the latter

would seem to be a well-marked variety, in which the secondary process of the ventral

bristles was less developed.

De St. Joseph (1878),° after Langerhans, would make Lagisca raris])ina and L.

projriuqua, Malragren, varieties of this species—a view which the preceding descriptions

and figures will sufficiently criticise. He had the advantage of the specimens in the

Parisian Museum in identifying Lepidonofus Leachii and L. dinnetosus, both of De
Quatrefages, with Lagisca extenuata.

1 ' Actin., Echin., u. Wiir.,' p. 86, 1840.

= Op. cit., 1898, p. 238.
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Genus XII.— AcANTHicOLEPis (Noiinan MS.);* Dasylkpis, Mahngren, 1867.

Bod}' elongate-oblong orsnblinear. Head produced anteriorly into two pointed lobes

on each side of the median tentacle, below tlie base of which the lateral tentacles spring.

Eyes as in Eunoa. Scales eighteen pairs, coarsely spinous, overlapping each other

and covering the entire dorsum. Dorsal bristles stronger than the ventral, tapering

from the middle to the tip. Ventral bristles with short, bare, hooked tips, above the

spinous rows, with a minute secondary process in some towards the upper third of the

series. Segmental eminence distinct, papilla somewhat long and slender anteriorlj-, short

posteriorly.

ACANTUICOLEPIS ASPERRIMA, f>ars, 1860.

Specific Characters.—Body rather broad and thick, tapered slightly anteriorly, and

still more posteriorly. Segments about forty-one. Eyes large, visible from the dorsum,

two in front of the nuchal fold, and two somewhat lateral in position about the middle

of the head, or perhaps a little anterior to it. I'aljii of moderate length (in spirit), with

minute cylindrical papillce. The other appendages of the head have a slight enlargement

below the long tapering tip, the region above and below the enlargement having long

cilia. Tentacle and dorsal cirri similar. The ventral cirri are of moderate length, and

have short cilia. Scales eighteen pairs ; the first pair rounded, the rest more or less

reniform, roughened, with long and strong horny spines, especially towards the free

border. The tips of the spines are often bifid.

Habitat.—The only British locality seems to be the Frith of Clyde, where it was

obtained bj'' the veteran naturalist of that region. Dr. D. Robertson. It ranges to

Norway, where it was procured by Sars, and lately by Canon Norman in his productive

dredgings.

Synonyms.

1860. Polynoe aaperrivia, Sars. Fori. Vid. Selsk. Christ., 18G0, p. 59.

1865. Lepidonotus pharetratus ? Baird. Johnst. Cat., B. M. Suppl., p. 340.

1867. Dasylepis asperrima, Malmgren. Ann. Polych., p. 7.

1873. „ „ Sars. Bid. Christ. Faun., p. 2.

1876. „ „ Mcintosh. Trans. Z. S., ix, p. 374, pi. Ixvii, f. 9—11,

1879. „ „ Tauber. Ann. Danic, 82.

1883. „ „ Levinsen. Nord. Annul. Videusk. Meddel. f. d. Nat. For. i Kiobenbavn,

188 and 195.

The length of the example in the British Museum is about an inch.

The head (Plate XXVII, fig. 6) is somewhat longer than broad, with a well-marked

^ As the title Dasylepis has been pre-occupied by Pander for a Silarian Ganoid (1856), the

name suggested by Canon Norman, viz. Acanthicolepis, may be substituted.

41
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modiaii groove, wliicli Lrcuds outward in front to teruiinutc in the peaks ou each side of

the median tentacle. Tiie eyes are large and black, two being situated a little in front

of tlie nuchal fold, and slightly lateral in position, and two in front of the lateral

projection of the head, and also more or less lateral in position. Both pairs are thus

only fully seen in side view. No example has a median tentacle. The lateral tentacles

arise under its base, and are short organs with a trace of an enlargement below the

slender tip, and somewhat closely ciliated. The palpi, which are of moderate length,

show minute cylindrical papilke in certain parts, but seem to be mostly smooth.

Segmental papilla slender and somewhat long anteriorly, short posteriorly; directed

upwards between the feet.

liodi/ flattened and proportionally broad, slightly narrowed towards the head, and

more distinctly posteriorly, where it is terminated by the two subanal cirri. The dorsum

presents no feature of note. Ventrally the segmental papilla is slender and small,

arising from an elevation close to the posterior border of each foot. These rounded

elevations form a monilifurm series along each side of the body. The cirri are

comparatively slender and short.

The colour in the spirit-preparations has mostly disappeared, only one showing a

few brownish transverse bars anteriorly on the dorsum, and a slightly brownish hue on

the anterior folds of the mouth. The palpi have a curious greenish-grey colour, while a

trace of brown remains on the cephalic appendages, the dorsal cirri, and the first (long)

ventral cirrus. The anterior scales are brownish grey, with the brown spines standing

prominently outward.

Scales (Plate XXXII, lig. 4).—The first pair are more or less rounded, and studded

chiefly at the margin with tiie horny spines, the intervening spaces being often coated

with niiul and parasitic growths. The scales generally are by no means thick, but are

covered with the chitinous papillas or bosses, small towards the anterior edge, but rising

into the long spinous processes posteriorly (Plate XXXIII, fig. 3). These processes

terminate in a bitid, trifid, quadrifid, or quiuquefid tip. The central axis of each is

cellulo-granular. From the inner to the outer margin also a few slender cilia with

clavate tips are present. The majority of the scales are more or less reniform, but

posteriori}^ the last pair become ovoid, with the same structure of spines and cilia.

The under surface is smooth and iridescent, with the scar for attachment somewhat

nearer the anterior than the posterior border, and more distant from the inner than

the outer margin. The scales are easily removed.

Feet.—The first (with the tentacular cirri) has three bristles, which conform to the

type of the dorsal bristles, only they are proportionally shorter and more curved.

lu the second foot the dorsal bristles are stout and have boldly marked spinous rows

which in lateral view follow slightly oblique lines across the shaft. They are formed

by a thin chitinous plate split into the spines or teeth, somewhat after the fashion of the

cteuidial rows in Pleurohrachia, and increase in size from the dorsal to the ventral

surface of the bristle. The terminal region of the bristle is smooth. The ventral

bristles are very slender, with long tips having alternate spinous rows, the extremities

being slender and slightly hooked. The long ventral cirrus has moderately long clavate

cilia.

The usual gradations occur till the typical foot is reached (Plate XLII, fig. 29).
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It is cliaractoriscd by tlio lon<^ and stronpf dorsal l)ristles (IMati! XXXVII, fig. 28),

wliicli almost rcacli as far as tlio tips of the veiiti'al. Tiioy aro for the most jiart stiff,

straight, and gently tapered bristles, those at the inner edge of the tuft being shorter

anil slightly curved. Tin' spinous rows are well marked from a short distance above

the free edge to the extremity, which is ])ointed and smooth. The ventral division of

the foot is less acute than in front, the ti]) l>eing almost fan-shaped, with the spine at the

upper border. The bristles have long straight shafts, while the tips are slightly dilated

at the commencement of tlio spinous region, have somewhat short bare tips of moderate

breadth, a well-marked hook at the extremity, and in some, especially' at the upper

third of the series, a minute spur beneath (Plate XXXYII, figs. 29 and 30). The

great density of the dorsal bristle-tufts gives the animal a woolly appearance, and in

some they are tinted of a ferruginous hue from adherent growths. The ventral cirrus

does not reach the tip of the fleshy part of the foot, and Las short clavate cilia.

In the terminal feet a similar condition to that in front exists, though the dor.sal

bristles as a wliole are more tapered. Their spinous rows are very distinct. The

ventral bristles in the last foot are attenuate. Parasitic algJB are frequent on the

bristles.

The segmental (nephridial) papilla becomes distinct about the sixth foot.

Beprodiiction.—One example (Canon Norman's) from Norway, in July, 1878, shows

numerous ova in the perivisceral space.

The presence of a minute tooth below the tip of the ventral bristles shows the

proximity of the present species to the genus Harmothoe and its allies. This spui' had

escaped the notice of Malmgren.

It is allied to Harmothoe areolata, Grube, but the latter differs in the more regular

arrangement of the surface of the scale, the fewer though larger and less acute spines,

the exquisite reticulation around them, and the much more numerous cilia of the outer

and inner borders. It seems to be rare in Britain, though the example from the Clyde

is of comparatively large size.

AcanUdcolejy'is asperrrma was first described by the elder Sars from specimens pro-

cured a few miles north of Bergen, a region which has been rendered classic to zoologists

by his labours and by those of his successors. Recently no one has done more in

collecting the annelids of the same region than Canon Norman.

Genus XIII.

—

Harmothoi; {Kinberg, 1857),^ char. em. .

Body not much elongated. Lateral tentacles fixed below the median. Palpi with

rows of minute truncate papilla). Eyes four ; two at the peaks in front, two posterior

on the dorsum in front of the collar. Scales fifteen pairs, covering the whole of the

^ Kinberg described the genus thus :—Cephalic lobe narrow anteriorly. Base of the tentacle

occupying the fissure of the cephalic lobe. Bases of the antennas fixed under the base of the tentacle.

Pharynx with JJ papillae and jaws. Elytra fifteen, covering the dorsum to the end of the body.

Body not long.
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dorsum. Dorsal bristles strong, with well-marked spinous rows and a smooth portion at

the tip. Ventral bristles with simple hooked tips, superiorly and inferiorly ; rest with a

well-marked secondary process. Segmental papilla long. Papillae of proboscis §.

Pre-gastric caeca long and slender.

1. HarmothoI'; imbricata, //., 17G7. Plate XXVI, fig. 3,

Specific Characters.—Body elongate-ovate, narrowing more distinctly posteriorly

than anteriorly. Head somewhat ovate, with the median furrow in front, and terminating

on each side in a blunt peak. The posterior pair of eyes are of moderate size, dorsal in

position, and are alone visible from above. The anterior pair lie under the peaks in

front, are somewhat larger, and look outward and forward. A trace of a cuticular lens

is occasionally seen in these. Tentacle of moderate length, arising from an enlarged dark-

coloured base (ceratophore) ; the proximal part of the column (ceratostyle) brownish with

a dark belt below the pale enlarged region, to whicli the filiform tip is attached. A few

rather short clavate cilia occur on its .surface, the fibforni tip being smooth. The lateral

tentacles are beneath the former, and are about half their length, with a very slight

swelling below the filiform tip. They have proportionally more numerous clavate cilia

tlian the median tentacle. The tentacular and dorsal cirri agree with the latter in

outline, and have a considerable number of clavate cilia. Palpi elongated and tapering,

with rows of somewhat truncate clavate papillae. Ventral cirrus of moderate length,

with !i few short clavate cilia. Segmental (nephridial) papilla comparatively long.

Scales fifteen pairs, and, with the exception of the rounded first pair, ovate-reniform

or obliquely ovate. Though smooth to the naked eye, they are rainuteh' spinous

under the microscope, and the outer margin has somewhat short cilia. Only in large

specimens is there a row of brownish subglobular papillj© within the posterior margin.

Dorsal bristles strong, with rather distinct spinous rows, and a well-marked smooth

regiou at the tip. Ventral bristles with an elongated spinous region sujieriorly, a short

spinous region inferiorly, and a simple smooth tip with a hook. All the rest have a well-

marked secondary process beneath the hook.

Hahltat.—Distributed between tide-marks and the adjacent region everywhere round

the shores of Britain, from Shetland to the southern coast of England, but it is com-

paratively rare in the Channel Islands (Guernsey), where its place is occupied by

Latjisca Jioccom. It extends also to the depth of 75 to 96 fathoms (' Porcupine

'

Expedition, 18G9) and to 125 fathoms ofi" the west coast of Ireland. It ranges to

Spitzbergen, Greenland, Iceland and Scandinavia, to the Adriatic and Mediterranean,

as well as to other European shores, and is also found in America (Verrill) from

Cape Cod to the St. Lawrence. According to Marenzeller it extends to Japan, and

Grube records it from northern and eastern Siberia, and from Sitcha and the Sea of

Okhotsk, and various other parts of the Arctic Sea.

It is common in the stomach of cod and haddock (E. M.). It has also been found

in the tube of TereheUa nebulosa, Bressay Sound, and beside rolycirriis in an old shell

in the same region.

Length.—On each side of 1^ inches, and reaching 2.
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Synonyms

17t)6. Aphrodita lejtidola, Pallas. :Miscell. Z.jol., ]i. ill, 'I'lil). 7, lltj. I". ; 'I'al). s, f. 1, 2.

„ ,, imhrlcata, L. Syst. Nat., twdl'tli cclit,, vol. i, ]). 1081-.

\7C>S, „ ciulacea, Strom. Koii^^el. Norsk. V'idcii.sk. Sel.skabs. Skriflcr, DccI iv, ji. •"JliCi.

1770. „ rimi<,(, 0. F. Miiller. Prod. Zool. Dan., p. 218, n. 20 H.

„ „ violncra, idem. Ihid., p. 218, n. 2645.

„ „ lepidota, idum. Ihid., p. 218, n. 2G43.

„ Die fiache Aphroditp, Martini. AllEjeni. Geseliiclito der Natur, iii, j). 1^52.

„ Aphrodita imhricata (Zicgelruckcn Aphrodite), Martini. Ibid., iii, p. 151.

1780. „ violacea, Fabriciiis, 0. Fanna (tronl., p. 308, n. 290, Tab. 1, fig. 7.

1792. „ „ Brngniere. Encycl. Method., vers, i, p. 89.

1800. Dieflache Aphrodite, O. F. Miiller. Natiirges. einiger Wurm-Arten, p. 180, Tab. 14, iigs. 1—5.

1820. Polynoe cirrata, Savigny. Syst. des Ann., 26.

1827. „ violacea, Bory de St. Vincent. Reproduced in Tableau Fncy. Method., p. 135, pi.

Ixi, f. 30—33.

1828. Eumolpe cirrata, De Blainville. Diet. Sc. Nat., vol. Ivii, p. 459.

1830. Aphrodita cirrata, Bose. Hist, des Vers., 109, 2nd edit., 183.

1834. Polynoe cirrata, Audouin and Edwards. Annel., p. 86.

1840. „ „ Johnston. Ann. Nat. Hist., ii, p. 434, Tab. 22, f. 2.

1843. Lepidonotus cirratus, (Tlrsted. Gninl., Aim. Dors., p. 14, f. 1, 5, 6, 11, 14, 15.

„ „ „ idem. Annel. Dan. Consp., p. 13, fig. 43.

„ Pohjno'e cirrata, ^2it\\\<.c. Fanna Norweg., 150.

1851. „ „ Maitland. Fauna Belg., 214.

1853. Aphrodita varians, Dalyell. Pow. Great., ii, 168, pi. xxiv, f. 11, 12.

1854. Polyiioe cirrata, Thompson. Fauna, Ireland, 173.

1860. „ „ Sars. Vid. Selsk. Forhandl., 1860 (sep. copy, 5).

1865. „ ,, De Quatrefages. Ann., i, p. 232.

„ Lepidonotus cirrosu.s, idem. Ibid., i, p. 201. (?)

„ Polynoe cirratus, Johnston. Cat. Brit. Mus., 114, pi. viii, fig. 2.

„ Hannothoii imhricata, Malmgren. Nord. llafs.-Annul., p. 66, Tab. ix, fig. 8.

1867. „ „ idem. Ann. Polychset. Spots., p. 154 (sep. copy, p. 9).

1871. „ „ Ehlers. Sitzb. phys.-raed. Soc. Erlangen, Heft 3, p. 77.

1873. „ „ idem. Op. cit.. Heft 5, p. 7.

Sars. Nyt. Mag. f. Naturvid., li>, p. 208.

„ „ „ idem. Bid. Christ. Fauna, iii, p. 3.

„ Polynoe cirrata, Miibius. .Jahresb. Com., 1871, p. 111.

„ „ ,, KuplTer. Ibid., j). 150.

1874. „ „ Mobius. Die Zweite deutsche Nordpolarfahrt, 1869, p. 253.

„ Harmothoe imhricata, ^falm. Goteborgs Kongl. Vet. och Vitt. Samhalles Handl., Hiiftet

14, p. 74.

1875. „ „ Ehlers. Annel. ' Porcupine,' 1869, op. cit., p. 32.

„ „ „ Mcintosh. Invert, and Fishes, St. A., p. 116.

„ Polynoe cirrata, Mobius. Jahresb. Com., 1872, ]>. 166.

1876. Harmothoe imhricata, Mcintosh. Trans. Z. S., ix, p. 398.

1877. „ „ Hansen. Nyt. Mag. f. Naturvid., 24.

1878. „ „ Lonz. Jahresb. Com., 1874-6, Anhang., p. 12.

1879. „ „ ^larenzeller. Siidjapan. Annel. Denkschr. d. Kaiaerl. .\kad. Wiss. Wien,

xli, p. 17, Taf. ii, f. 1.

„ „ „ Tauber. Ann. Danic, 80.
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879. Polynoe imhricata, Theel. Kongl. sv. Vet. Akad. Haiull., JJd. .\vi, .3, p. 9.

1881. „ cirrata, Horst. Niederland. Archiv 7m(>\., 1881, Suppl. Bd. i, p. 5.

„ „ „ Pelsener. Bull. Soc. Roy. Malacol. Belg., .xiv, p. Ix.xxi.x.

1883. „ „ Kallenbacli. Inaugur. IJissert. f^isenach, 1883.

„ Harmothoe imhricata, 'hex'mi^c'a. Nord. Annulat., 194.

„ Polynoe imhricata, L. Wireii. Clia3top. 'Vega' Exped., &c., p. 389.

1884. „ cirrala, Carus. Fauna Mcdit., i, 201.

„ Harmothoe imhricata, Webster and Benedict. Ann. Mass., 701.

1886. „ „ Harvey Gibson. Verm. Liverp., 149.

1888. „ „ De St. Joseph. Ann. Sc. Nat., 1888, p. 161, pi. vii, f. 21.

1889. „ „ Trautzscli. Jenaisflie Zeitscli. f. Nat., xxiv, j). 66, and Arch. f. Naturges.,

.55 Jahr, Bd. i, Hft. 2, p. 136, pi. vii, f. 1.

1890. „ „ Arala(|uiu. Ann. Boulon., 21.

1891. Polynoe {Harmothoii) imhricata, llornell. Polyclia;ta, Liverpool Dist., p. 231, pi. xiii, f. 2.

1896. Harmothoe imhricata, Micl\&o\sen. Polych. Fauna, p. 11.

„ Polijnoe (HarmotJwe) imhricata, ]{oule. Camp. d. ' Caud.,' 44^3.

1897. llarmothoe imhricata, H. P. Johnston. Pacific Annel., Califor. Acad. Sc, 181, pi. vii. f. 37.

1898. „ „ Michaelsen. Grijnl., Ann., p. 121.

The head (Plate XXV, fig. 6) is broader posteriorly than anteriorly, and shows only

a single pair of eyes, which are of moderate size and just in front of the nuchal collar.

'I'lie otlior and somewhat larger pair are placed under the anterior peaks, and present

a trace of a cuticular lens. They look forward, outward, and slightly downward.

Some specimens have the anterior eyes a little more lateral in position, so that they are

partially seen from the dorsum, and occasionally an additional eye lies midway on one

side, as in an example from the stomach of a haddock at St. Andrews and in another

from Shetland (Fig. 25) ; while in a third from the latter region (Bressay Sound) the

FlO. 25.

Fio. 25.—Head of Harmothoe imhricata with an additional eye on the right, and the anterior pair more than
usually evident.

Fig. 26.

—

Head of Sarmothoi' imbricaia with three posterior eyes, n-hile only one anterior is visible from the

dorsum.

anterior eye on the left has moved backward, so as to resemble the position in Lagisca

floccosa (Fig. 26), and in another from Lochmaddy the right anterior eye approaches the

posterior even more closel3^ A still more remarkable variation exists in a young

example from the same region iu which both anterior eyes have moved backwards, so

that they occupy the position of those iu Erarne. The median tentacle is of moderate

length, with a brownish column, a dark belt below and often encroaching on the whitish

enlargement, and another dark belt beyond it at the base of the filiform process. The

lateral tentacles are only slightly enlarged below the filiform tip, and have a few short

clavate papillse on the surface. The tentacular cirri are similar in shape and colour to the

median tentacle. The palpi have rows of short and somewhat truncate clavate papillae, the

terminal surface showing iu many minute processes.
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Tlio lioilii, wliicli consists of (liirty-sevi'ii l)rlstlc'd scginonts, presents tlie normal out-

lino, viz. narrowed somewhat al)rnptly anteriorly, but very gently posteriorly. The

dorsum is often boldly pigmented from the first to the last segment with dark touches,

which stretch across each segment between the pedicles of the scales or the corresponding

papilliW in the other feet. In the anterior segments two of these touches occur, viz. a

large one in the transverse "mark" of the segment, the pigment even invading the

scale-pedicle, and a narrow one behind the former. In some a narrow belt in front of

the larger l)ar is also present. A pale longitudinal line cuts the large median l)ar just

mentioned into halves, but the smaller anterior and posterior pigment-belts remain

entire except in a few posteriorly. The dorsum of the foot has also a sprinkling of dark

pigment extending to the bases of the bristles. In some the pigment of the dorsum is

mucli increased, so that the entire surface between the peduncles for the scales is

blackish, enlivened ouly by the lines of the segment-junctions, and the pale lines

around the transverse central pigment-bar, for no median longitudinal stripe occurs.

The ventral surface is pale, with the exception of the anterior folds of the mouth, which

have bands of dark pigment. The lai-ge terminal anal cirri are similar in structure to

the dorsal, which, again, agree with the tentacle.

In the British specimens of Harniothoe imbricata the segmental papilla is so long

as to merit the name of a cirrus throughout the greater part of the body, the process

diminishing anteriorly towards the sixth foot, where it commences, and postei'iorly in

the terminal feet. So far as could bo observed no sexual differentiation of the organ

occurs either at the breeding season or subsequently. It is similar in both sexes. The

segmental organs (nephridia) were clearlj^ described in the Polynoidas of Prof. Haswell,

and shortly afterwards by Prof. A. G. Bourne.

Digestive Systern.—Proboscis.—Nine papillse occur dorsally and ventrally in the

extruded proboscis, the lower teeth of which bite to the right of the upper. The dorsal

papillas are slightly tinted with dark pigment, and the dorsal wall joining the organ to

the mouth is similarly coloured.

The first (dorsal) gastric civcum is a long slender tube which passes forward to the

body-wall, and terminates in a bulbous region composed of two or three lobes. Tiio

narrow part of the canal is whitish like the wall of the gut, while the bulbous

terminal portion is slightly yellowish or buff, like the glandular caeca of the gut, with

which it agrees in structure. The second is nearly as slender. The two succeeding

increase gradually in size. The next passes nearly transversely out, and begins the

series of deep yellowish lateral glandular ca:!ca.

The contents of the gut show sponge-spicules, foraminifera, star-fish plates, bristles

of annelids, sand, and mud. Occasionally, however, portions of other annelids, such as

Nereis pelagica, occupy the intestine. It is a voracious form.

Scales (Plate XXXII, fig. 10) fifteen pairs. The first pair are rounded, minutely

dotted all over with short blunt spines, and have at the posterior border a series of

somewhat clavate papilliB of variable number (six to twelve), which are visible under

a lens. The outer and posteinor margin bears short clavate cilia. The minute blunt

spines increase in size at the outer and posterior borders. The rest of the scales are

reuiform or obliquely ovate, minutely spinous, the outer margin being furnished

with short clavate cilia, and in certain specimens with large and small subglobosc or
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clavato papillae. These papillas were well marked iu a series of comparatively small

pale examples brought by Canon Norman from Finmark. The larger coloured speci-

mens showed them less distinctly. The spines are larger in certain arctic examples,

e.fj. from Davis Strait. The cilia differ much in length even in large specimens. Some

of the scales in spirit-preparations adhere witW great tenacity ; others separate readily.

Their colour varies much, being, to take the order of Malmgren, bluish grey,

greyish, brownish, or dark brown with a purplisli or violet lustre, reddi.sh brown

(Vandyke brown), almost black, or greatly variegated. A striking variety has pale buff

scales bordered witli a narrow belt of dark brown. Others agree with the foregoing

except that the scale is darker brown (Bismarck), with a small white patch in the centre

and a few darker grains in front, the whole forming a beautiful series. Some have the

outer half of the scales whitish, the inner blackish grey or brown, so that the animal

has a broad blackish or brownish band down the centre. Occasionally the pale fawn-

coloured scales are minutely and uniformly sj)eckled with small brown touches. A few

again are almost white. Some have a broad brownish-red belt, almost a third the

breadth of the scale, curving within the posterior border, and as these are arranged

symmetrically the effect is agreeable. A developing scale shows minute clavate cilia

before the spines appear.

Development of the Scales.— These seem to be reproduced with considerable rapidity,

forming miniature scales on the end of the peduncles, with a trace of brownish pigment

over the scar. They consist of a superficial cuticle, which is quite smooth, and of a

subjacent cellular laj'^er within which the connective tissue rapidly proliferates.

Feet.—The first foot has often only a single bristle, conforming to the dorsal

type.

The second foot has a short ventral lobe and a long ventral cii-rus with clavate

papilla?. The dorsal bristles are smaller, shorter, and more curved than usual, but

are otherwise of the normal structure. The ventral are much more slender than the

normal, and the spinous region is proportionally long and hispid, while the smooth tip

is slender and simple.

The third foot has much stronger dorsal bristles than the second, and the ventral

bristles have also increased in size. In these the upper and lower groups still have

simple tips, while the median series have bifid tips, but the region is more slender than

in the typical foot, and the secondary process small. The spinous rows are also more

hispid (/. ('. have longer spines) than in the typical foot.

As we proceed backward the characters of the typical foot are acquired (Plate XXX,
fig. 1). It shows dorsally a strong series of somewhat straight or only slightl}- curved

bristles with well-marked spinous rows, and a smooth spear-shaped tip of some length

(Plate XXXVIII, fig. 14). In examples from Greenland the tips of these (dorsal)

bristles are so elongated as to be almost sabre-shaped. In specimens from Cornwall,

again, the spinous rows are finer, and the bare portion at the tip somewhat differs. In

young examples the front edge is slightly bevelled. The ventral division bears a series

of strong bristles, every one of which has a bifid tip. In the upper series the smooth

portion at the tip is slightly curved outward, and the secondary process is short and

sharp (Plate XXXVIII, fig. 15). The terminal hook is well marked. In those with
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short tips from the middle of tlio foot (Plato XXXVI If, fi<f. 10) tin- same relations of the

secondaiy process occur, and thus they arc easily discriminated from the Ijristlcs of

Lagisca floccosa. The ventral cirrus has a series of short clavate cilia.

In tlie terminal feet the dorsal bristles remain stout, but their tips are more

tapered. The slender ventral bristles, on the other band, have the spinous region

greatly elongated, but the delicate tips in most cases retain the bifid condition, only one

or two at the ventral border being simple.

Varietien.—A variety procured by Canon Nonniin in Norway has shorter bristles,

but tliougli the rows of spikes on the dorsal bristles are somewhat finer, in all other

respects it corresponds. In another from Loch Portan, Lochmaddy, the dorsal bristles

immediately above the ventral are slender, and in this form also the scales have more

numerous and longer cilia. The colours are brighter, and the under surface and sides

pinkish.

A pale variety, having soinewliat rougher scales with longer cilia, occurred between

tide-marks at Lochmaddy.

The large arctic examples, such as those of Dr. Walker, have a distinct tendency

to elongation of tlie tips of the bristles, both dorsally and ventrally; while a variety

from St. Andrews presents more elongated dorsal bristles than in the typical example.

Few annelids are more abundantly distributed, yet the structural variation of the

individuals is not great.

Habitx.—H. imbricata lurks under stones in pools and moist places between tide-

marks, among sponges and in their crevices, in tubes of Terebella and Chaetoptems,

in empty acorn-shells, and in almost any convenient crevice. It is one of the most

plentiful forms between tide-marks, and is also dredged abundantly in the laminarian

region and beyond it, in the crevices of old shells, tangle-roots, and stones. It clings

closely to such surfaces, and apparently tries to escape observation. Young examples

have been found in old shells with Foh/cirrus. It is most active and restless when

disturbed, and wriggles violently, leaving fragments of the body or separated scales in

the hands of the captor.

It is a somewhat delicate animal in confinement. Tiius it suffers rapidly in a

bottle with other marine animals on the collecting ground; indeed, if the search be

prolonged few are alive, while other marine forms survive. Sir J. Dalyell, however,

retained them until the discarded scales were reproduced, being scarcely distinguishable

from the original scales in about six weeks or two months. It swims with an undu-

latory motion in the water, but, like the loach, soon sinks to the bottom. As in allied

species, it often strikes the glass vessels witli its jaws, making sounds heard at a

considerable distance.

It is brilliantly phosphorescent, discharging bright bluish-green or greenish scintil-

lations fi'om the point of attachment of each scale, and thus under irritation the flashes

are arranged in pairs along the body or in a double moniliform line. The separated

scales also continue to gleam for some time, chiefly at the scar for attachment, that is

near the gi-eat ganglion of the region. If severely pinched it wriggles through the water,

emitting sparks of greenish or bluish-green light from the foregoing points. The phos-

42
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pliorescence appears to be less vivid duiirig severe weather and when confined for a niglit

or two in sliallow vessels—a feature pi-obably due to nervous prostration, or it may be

associated with approaching maturity. Specimens placed in a weak solution of picric

acid in sea water are not luminous, and the scales are not at first thrown off.

Parasiten.—Tiie crustacean parasite HnpyUolivn arciicus,^ Stp. Ltk. (Sileniinn

Pohjnoes, Kr.), occasionally occurs in arctic examples attached to the dorsum. Levinsen

also i^ound another crustacean parasite, viz. Selioules Bolhroni, Lev., on one from

Greenland."

On the dorsum, under the scales of a specimen from the tidal region at Balta

Sound, Shetland, numerous examples of a fine Lo.rosoma in various stages of growth are

found.

A peculiar warty growth appears on the tentacular cirrus of an example from the

Gulf of St. Lawrence, and a series of minute whitish tubercles in an arctic example from

Bcssels Bay.

The bristles harbour many parasitic alg£e, besides mud, f'oraminifera, and sponge-

spicules. At St. Andrews a small Sabella, Sijllis, and Plwloe have been found amongst

the bristles, and young mussels occasionally fix themselves to the dorsal bristles.

A translucent A.scari,t, fully half an inch in length, occurred in the peri-pharyngeal

space of a female. The slightly truncated snout showed one or two blunt papillfe, while

the pointed posterior end had a few acute papillae. Though outside the gut it had free

access to the perivisceral fluid, and, moreover, the long anterior caeca passed forward on

each side of tlio space.

Development.—The broad outlines of the development of this species have been

known for a considerable time, and it may therefore form the type for the group.

Comparatively small species are occasionally found mature, or carrying ova under the

scales.

Michael Sars,' as early as 1845, described the occurrence of ripe examples of

Earniothor in February and March. He noticed the mature females exhibited a change

of colour, becoming pale rose behind the anterior fourth. This was due to the eggs

which covered the dorsum. He thought that the ova passed out by a small aperture

above the feet. He watched the development of the egg from early segmentation to the

movement of the embrj-o by cilia, and its slightly greenish coloration. The larvas

(monotrochous trochophores) escape after two weeks, swim freely, and bear two eyes,

with a pre-oral band of cilia. Max Mviller, Desor, and others have also described tiie

development. Desor, however, fell into the error of supposing that the larva escaped

from a similar ciliated investment to that of Linens obscnrus.

Max Midler,* in the young of either this or an allied form, pointed out that new

segments were interpolated posteriorly. He described the dimorphism of the bristles,

^ ' Kgl. Danske vidensk. Selsk. Skrifter naturv.-mathem. afd.,' Bd. v, 1861 ; aud Kroyer,

' Naturli. Zidski-.,' 3 die R., Bd. ii, 1863, &c.

^ ' Videuskab. Med. fra den nat., &c.,' i Kiobenh., 1887.

* " Zur Eutwicklung der Anneliden," ' Arch. f. Naturges.,' 11 Jahrg., v. 1, 1845 ; and ' Ann. Nat.

Hist.,' 1845, p. 188 (vol. xvi).

•* "Ueb. d. Eutwicklung u. Metamorph. d. Polynoen," ' Miill. Arcbiv,' Jahrg. 1851.
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tho comlition of tlio alinicntary ciiiial, and tlic development of the feet. }Iis species

had two pairs of eyes.

Chiparide' gives tho early stages of a J'olynoi- up to the formation of feet and

bristles. His example had eleven pairs of feet.

Viguicr'- refers to a ])elagic Vohjuor of sixti en scgimnts, Init which, he says, showed
no larval appearance. Tiie feet and the ventral bristles are comparatively long. It is

in all probability a post-larval J'olipior from the Bay of Algiers, as Marenzeller also

thinks.

Dr. W. Michaelsen' describes a pelagic polynoid from Cej'lon (Driesckia peJagicn),

in which the foot is simple, with very long hair-like bristles, and only a few shorter

thicker forms. These apparently represent the ventral division of the foot, and only a

single spine is present. 'I'he tentacular cii'ri and dorsal cirri are very lonor.

Mai-enzeller ' gives an account of a pelagic form of twenty-four segments procured

by the Prince of ]\Ionaco, in 48"" 50' lat. N., and 21° long. E. of Greenwich, under the

name of Ncctorlixta (irimalilii. It is characterised b}' the great elongation of the inferior

bristles. Scales absent, j)alpi and cirri smooth.

Fewkes ^ described a young Vohjnoe with only three pairs of feet.

Too little is yet known of the pelagic forms described by Michaelsen and Marenzeller

to speak with certainty of their precise relationships. The presence of only a single

spine and the simple nature of the foot in Lrieschla are features which diverge from the

ordinary types.

Prof. V. Hacker of Freiburg gave in 1896° the results of his studies of the larvae of

Polychiuta at Naples. In the Aphroditidfe he describes three stages of a Folynor, viz.

the trochophore, metatrochopliore, and nectocha;te ' .stages. In the Aphroditaceans

the trochophore moves at first by aid of its cilia, and then the bristles develop secondarily

and enable the post-larval stage to assume gi'eat activity during its pelagic life. His

species was probably Polynoe reticulata.

The ovaries of Harinothoi'' imhricato form a series of lobulated organs stretching

from the seventh foot (which has a segmental [nephridial] papilla, as has also the si.xth)

to the posterior end. They are small anteriorly in the region of the proboscis, thouorh

as a rule they do not reach this part, but attain in January a considerable bulk through-

out the rest of the body, again diminishing posteriorly.

The eggs become prominent in November, being coarsely granular, with a distinct

nucleus and nucleolus (Fig. 27). They seem to have a h^-aline connecting substance,

to which perivisceral corpuscles attach themselves. They vary in size, the smaller being

> 'Beobach.,' 1863, p.80, Taf. viii, f. 1—11.

- ' Archiv. de Zool. exper.,' vol. iv, 188G, p. HO.
> ' Jahib. d. Hamburg. Wiss. Anstalt,' ix, 2, 1892, p. G, 6gs. 15—18.

' ' Bullot. de la Soc. Zoolog. de France,' 1802, p. 173.

5 'Bull. Mus. Conip.ZooI. Harv. Coll. Cauib.,' v, 11, 1883-5.

6 ' Zeitsch. f. w. Zool.,' Bd. Ixii, pp. 74—168, Taf. iii—v.

' Niixtti', swimming or pelagic ; and -^aiVii, bristle.
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about an eighth the size of the larger,—the latter, however, being nearly equal, and their

nuclei contain several nucleoli.

Some females retain a considerable number of ova till the middle of May, though

the body is by no means distended. Many have Iieen discharged.

Kio. 27.

Derelopinc ovn of Barmothoi imkrieata. x 280. Xotrember.

Besides the larger ova are many minute forms attached to the germinal tissue, so

that the spawning period is prolonged, or the minute ova retained or absorbed.

About the middle of February specimens with masses of ova under the scales are

common. Tlie slightly pinkish eggs are attached to each other and the surface by a

transparent mucous secretion, so that they do not readily fall off. They form a dense

layer under the scales, and in some are almost invisible. The process would appear to

be protective, giving them the shelter of the adult, and enabling them to escape the

attacks of predatorj' crustaceans or other forms. They have a diameter of about 'b6

to "78 mm. ; the zona is delicate and translucent, j'et resists some pressure. In the

perivitelliue space are a few granular cells, such as those found in various eggs of fishes

{e.g. the gurnard). In structure the yolk is minutely granular, the figure showing the

Fio. 28.

S^menting ovom of Harmothoi imbrieata.

egg cleft into two spheres (Fig. 28). The eggs are so opaque that section alone reveals

the structure. In confinement the females carrying ova readily throw off their scales, a

feature probably due to the absence of nourishment and the condition of the water.

The males have their spermatozoa fully developed at the end of January and

beginning of February. These consist of simple tapering rods with a very attenuate

filament from the broader end (Plate XXVI a, fig. 1). They thus differ in shape from
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those ol" Li'jiiildiiiihis s,/iiiiiiniliis {Vh\i' \X\l A, i\<>;. 2). Wlieii imnctured tbo tissues of

a ripe male heal in a day oi' two, and the animal regains activity.

In tlie first week of March the trochophores swarmed in the vessels containing the

adults, congregating like the copepods and Naitjilil at the margin next the light. The

early trochophores (Fig. 20) jjresent a less developed ring of cilia, but soon (Fig. 30)

Kio. 2U. Fio. 30.

Fig. 29.— Karly Iroclioplinru of Hannothoe imlricata viewed from the auterior end.

Fio. 30.—Tiocliopliore of Harmothoe imhricala with fully developed ])re-oral ring of longer cilia in rapid movement,
viewed as in Fig. 29, from above.

these organs assume a characteristic appearance, and the larv£B are very active. They

are bluntl}^ conical at both ends, and devoid of eyes. When compressed under a cover

the ring of cilia (pre-oral) (Plate XXVI a, fig. 3) has a very regular rotular aspect.

Those captured by the bottom tow-net in the Bay at this time were somewiiat larger.

On the 28th March the larvge in confinement had for the most part gone to the

bottom, and, moreover, had assumed a greenish appearance, as indicated in the figure.

In the same plate (XXVI a) the older trochophores with :i jiair of eyes are shown in

various positions in figs. 4, 5, and (!. In the first-mentioned figure the mouth forms a

projection to the left.

On the 25th April the intermediate stages occur in the bottom tow-nets, viz. larger

and more advanced forms having a bluntly rounded anterior end, a prominent ventral

surface, and minute feet, with or without traces of bristles, the feet being marked only by

crenations. The head is bluntly rounded, with two or three pairs of eyes, and the body

is somewhat pear-shaped (Plate XXVI a, fig. 7). The digestive apparatus is indicated by

the opaque granules in front and the paler posterior region.

Very soon (indeed, in the nets of the same date) the bristles make their appearance in

the feet (Plate XXVI a, figs. 8 and 9), though the head still remains blunt. In the first-

mentioned figure the foot-papillaj are minute, and project very little in lateral view, but

as transparent objects they show traces of the bristles. The latter project by degrees

from the ventral division of the foot, and present a somewiiat broad spinous tip with

distinct spinous rows and a well-marked terminal hook, but no secondary process.

When they become more elongated, so that the shaft is clear for a considerable distance,

a trace of a secondary process occurs below the hooked tip. Minute scales have also

made theii' appearance. No anal papillaj (cirri) are 3'et visible, though in front the

tentacular cirri are represented by papillae. A line of pigment occurs at the ciliated

ring, and the eyes present a rudimentary lens.
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As shown in I'late XXVI a, fig. 9, tlie feet liy-and-b}' assume a lobate form, and

the bristles lengthen, while two rounded papillsB mark the anal cirri. The body is com-

jtariitively broad and sliort, and the anterior end truncated.

At a stage a little subsequent to the foregoing the head is better differentiated, and

the lateral tentacles appear as two rounded papillae on each side of the median dimple.

There were ten feet in the example, and the scales were well formed. The tentacular

cirri had a single large (the largest in the animal) curved dorsal bristle projecting at the

l)ase, with prominent rows of spines, and one or two smaller bristles just appearing

beyond tlie surface. Tiie organs themselves showed indications of developing cilia, as

also did the dorsal cirri. Inferiorly the palpi formed two large rounded discs on each

side of the head, projecting laterally, but not yet reaching the front. No trace of a

median tentacle was observed in this S])ecimen. The dorsal bristles were all curved,

with prominent rows of spines, and the tips of the ventral had also very distinct

spinous rows. The bristles project prominently (nectochaete stage). No caudal styles

were present.

In Plate XXVI a, fig. 10, the ne.xt stage is represented. The head is less bluntly

conical, and tlie two tentacular cirri are leaf-shaped, and soon the tip of the powerful

dorsal Ijristlo at their base projects nearly straight outward. Tlie body is more elon-

gated, the feet more prominent, and the bristles project more than half the diameter of

the body on each side. The caudal cirri ai-e now broadly' lanceolate. Minute scales are

present.

The dorsal bristles resemble the ventral more closely than in the adult. Moreover

they approach those towards the posterior end of the adult rather than the median, a

fact which may be connected with the growth of new segments between those adjoining

the head and tlie tail. Thus it is that the anterior and posterior segments of the adult

show the primitive condition of the bristles, the most modified and the most typical

being those in the region l)etween them.

In the stage shown in Plate XXVI a, fig. 11, the median tentacle (which may have

been lost in the previous preparation) projects conspicuously in front, and the caudal

cirri with tapered extremities are distinct.

In early stages, in which eight feet and four pairs of scales occur, the eyes on each

side are nearer each other than subsequently, and a smaller third black speck is observed

on each side in front of the rest on the under surface near the site of the adult eye,

though the peaks are not yet formed.

In the stage figured in Plate XXVI A, fig. 12, the head is still further defined, the

eyes being arranged obliquely on each side (the posterior pair nearer each other than the

anterior). The median and lateral tentacles are distinct, and the palpi project promi-

nently forward, with tapering extremities. Their margins are crenated, but distinct

papillaj were not observed. The tentacular cirri show short clavate cilia. The scales

are larger, and have short clavate papillse projecting from the outer border, the last

pair of scales having the lai'gest cilia. The feet are deeply cleft and prominent, and the

slender shafts of the bristles have become greatly elongated, so that they project far

outwards on each side. There were nine bristled feet in the example. In this instance
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tlie caudal cii-ri wero absent (liail fnlli'ii iilT), aii'l a distinct papilla occupied the centre

of the caudal region.

When fourteen feet are present a great advance has been made in regard to the

laad, cirri, and feet. The iieiid shows u l)iunt peak on each side, and the median

tentacle is proportionally large and long, while the palpi have not yet attained full

development, though they show the rows of minute papilhc. Two large black eyes are

situated posteriorly, and two occur on the inid-iatoral region, and are well seen from the

dorsum. A considerable interval occurs between the eyes of each side. All the cirri

have large clavate cilia. The posterior scales show large clavate papillae with palpocils

at the tip. The bristles at this stage are long, but they do not show distinctive

characters, though the attenuate condition of some of the dorsal suggests an approach to

Gafti/and (Ni/chia). The specific identity of those captured in the tow-nets could not,

of course, be absolutely determined.

A different trochophore appears in the nets iu June, ciiaracterised amongst other

things by its black and brown pigment-belts at the ciliated ring, the former tint

being in front of the latter (Plate XXVI a, fig. 1.5). This form closely approaches

Dr. Hiicker's species (Taf. iii, fig. 2) from Naples, though certain points of difference

are present.

In this species the tips of the l)ristles seem to be less elongated, and the pre-oral

lobe is curiously marbled with black pigment. When scales form, the body is marked
in a somewhat tessellated manner, with transverse bars of reddish-brown pigment. At
this stage also the anterior end (ventrally) has two rounded, pigmented, lateral regions,

with a patch of l)lack in the centre. A little later the black pigment bounds a median

central region in front, and there are si.x eye-spots, two large rounded eyes on each side,

;uid a black crcscentic eye to the outer side of the anterior.

The body is shorter, the feet more closely arranged, and the scales more persistent.

The latter have traces of low papilte on their outer edge, and the surface is roughly

areolated, probably from papilhc, as might occur in the young of L. squawntns. When
the bristles are viewed from behind the spikes are alternate. The tips are much shorter

than in tlie previous form, and the shafts stouter. Large diatoms often occur in the

intestine.

In the stage (Plate XXVI a, fig. IS) with the developing palpi the head is rounded

in front, and there are often three or four additional eye-spots besides the four normal.

The single spine of the first foot is prominent, and also two curved bristles. A band of

black pigment bounds the anterior border of the snout.

There arc eight feet, the dorsal bristles of which present very fine serrations, and

thus differ wholly from the ])revious forms. The ventral bristles have short tips with

rather closely arranged spinous rows. The caudal end terminates in a pointed pygidium

without cirri. In tlie early stages the bristles of the first foot are largely developed in

proportion, and nnist be especially useful in protecting the head. The cirri in this form

present a somewhat ovoid outline.

As soon as the palpi have developed (Plate XXVI a, fig. 19) the head shows a deep

notch in the centre, the two large black eyes on each side being situated far back, the
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anterior eye being behind the middle line. From the first foot three strong curved

bristles project forwards at the side of the palpi. These bristles have well-marked

spinous rows. Tlie palpi iiave tapering extremities. The dorsal bristles are slender

and tapering, with distinct rows of spines, which from the dorsum appear as opposite.

The tips of the ventral bristles are simple, and the spinous region shorter tlian in the

first species, and from the dorsum tiie spinous rows seem to show an alternate arrange-

ment.

When eight pairs of feet are present, and the tentacles, palpi, and the anal cirri

fairly formed, the dorsal bristles show a tendency to finer rows of spines, so that they

approach the condition in such as Lepiilouuliis and (latti/aiia.

At the stage in which the two caudal cirri appear as two broad short processes there

are at least four scales, and the tentacular cirri are present.

The head is truncated in front, and has a curious spectacle-mark ventrally (Plate

XXVI A, fig. 10), a black spot being situated in each lateral dihitation. The spectacle-

mark is outlined witli l)lack and touched with reddish brown, the rest of the head (in

spirit) being pale. It is bounded Ijy the black belt at tlie ciliated ring, wiiile behind

is the reddisli-brown pigment, followed by streaks of black, whicii also occur at the

segment-junctions. The caudal cirri are yellowish. On tlie dorsal surface (fig. 15),

again, are two black eyes, obliquely situated on eacii side anteriorly, a long interval

occurring between them and the black belt of the ciliated ring. Behind the black is

a definite reddish line. The bristles project considerably on each side, so that the stage

is a nectochffite one.

At a slightly later stage (Plate XXVI a, fig. 17) tlie ])alpus arises on each side

at a black spot, which at first marks the budding organ. The growth of the various

appendages, however, is irregular, since in this instance the caudal cirri were less

advanced than in those without elevation of the area of the palpus. Coincident with

the projection of the palpus is that of the median tentacle, which forms a rounded boss.

Pallas (1766) made his description of Harmothai imbrirata (his AphroJlta lepidota)

from an incomplete and probably young specimen (as Malmgren says) with fourteen pairs

of scales, the latter being parti}- ciliated, though in the description this is not alluded

to, and the ventral view mistaken for the dorsal (pi. v, fig. 2). He thought it might

readily be distinguished by its longitudinal black band on the dorsum. It occurs, he

says, frequently in tlie North Sea, between Britain and Belgium.

The rob/noi- fnlijvraiis of Ehrenberg,^ one third of a line long, may be the pelagic

young of this or an allied form.

De Quatrefages considered the Polyno'e fasciculosa and the P. maciilafa of Grube'

as pertaining to this species, but the descriptions are so vague that doubt exists.

This was the only member of the group procured in the Siberian Expedition of

Gerstfeldt, as described by Grube. De Quatrefages, in his work on the ' Anneles

'

^ ' Das Leuctten des Meeres/ 1835.

^ ' Actin., Echin., ii. Wurni./ p. 87, 1840.
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(1865) says it has forty-two to forty-four segments, ))ut adds nothing of interest. H.

Lonz (1878) agrees with Mcibins in considering that this form included f,;inilla glabra,

Antinoi- Sarsii, and Kvarne impar ; but, as ah'cady mentioned, this was due to insufficient

acquaintance witli the group.

Theel (1879) observes that while it is common on the west of Nova Zembia, he

found none in the Kara Sea. He also records his dissent from the view of Moljius and

Lenz, who included under this species I'lmrne impar, Antinoi' Samii, and LsevUhi ijlahra,

the second being supposed to be the young stage of II. imbricata. I have already alluded

to this in tlie 'Challenger Report.'' The habits, for instance, of Evarne impar quite

differ from those of H. imbriaifa, the former being much more irritable and active.

Kallenljach " gives an account of the minute structure of the scales of this species.

Hornell (1891) alludes to the varied coloration of Harmothoii imbrirata, e.g. as

striped with a median black band edged with pale border. He considers Th^el is correct

in stating that only the largest examples possess any notable rounded processes on the

scales.

2. HAKMOTiioii SPINIFERA, EJders, 1864.

Specific Characters.—Body narrow and elongate. Head elongated from before

backward, and the anterior peaks produced at the sides of the broad base of the median

tentacle. The anterior pair of eyes lie under these peaks, but are also seen from the

dorsum. Posterior eyes at the nuchal collar, dorsal, and nearer each other than the

anterior pair, from which they are separated by almost the entire length of the head.

Palpi of average length, brownish, with rows of small truncate papillae, which are some-

times bifid at the tip. Median tentacle with a broad base (ccratophore), a brownish

column (ceratostyle), a pale tip with little or no enlargement beneath, and numerous

clavate papilla. The lateral tentacles are inferior, subulate, and brownish. Tentacular

and dorsal cirri (whicli are short) brownish, furnished with a few clavate papillae, and

slightly enlarged below the pale tip. Ventral cirrus with a few clavate papillae. Scales

fifteen pairs, almost smooth at the margin, onl}' a few small clavate cilia occurring in

some. A limited area towards the inner edge shows a series of spikes. First pair nearly

circular, brownish ; succeeding anterior scales reniform, blackish, with a metallic lustre;

posterior scales mottled like granite. Bristles comparatively short, the dorsal slightly

curved, finely serrated, and with a short broad tip like a paper-scraper; ventral bristles

with short spinous regions, and the smooth terminal part boldly bifid.

Synonyms.

1864. Polynoe spinifera, Ehlcrs. Die Borstenwiirmer, p. 90, Taf. iii, figs. 1

—

i and G.

1875. „ crassipalpa, Marenzoller (?). Sitzb. d. k. Akad., 187o, p. G (sep. Abdr.).

187G. Harmothoe Sibbaldii, Mcintosh. Trans. Zool. Soc, ix, p. 378, pi. Ixviii, f. 1—3.

1880. Folyno'd spinifera, Langerlians. Zeit. f w. Zool., xxxiii, p. 27.5.

1888. Harmothoe spinifera, De St. Joseph. Ann. dea Sc. nat. (7), v, p. 171, Taf. xiv, f. 4.

J P. 58.

=" ' Inaug. Dissert.,' Jena, 1883, p. 23.

43
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Habitat.—Several examples were dredged in 6 to 10 fathoms, amongst tangle-rootp,

in Bi'essay Sound, Shetland, classic ground to marine zoologists since the days of Edward
Forbes. A form apparently identical occurs in the British Museum, from chinks in the

rocks, Polperi'O, Cornwall. The same foi'iu is found in the Adriatic.

Length about seven-tenths of an inch.

The head (Plate XXVIII, fig. 3) is elongated from before backward, and since the

large anterior pair of eyes are cai-ried outward, almost at the tips of the peaks, beneath

which they are placed, and are visible from the dorsum, the condition is diagnostic.

They are, moreover, wider apart than the posterioi" pair, and look forward and outward.

The smaller posterior pair are dorsal, situated near each other, and almost touch the

nuchal collar (in spirit). The two pairs of eyes are thus separated by a long antero-

posterior interval. The median tentacle has a broad base, a brownish column, a pale tip

with little or no enlargement beneath, and well-marked clavate cilia. The lateral ten-

tacles are inferior in position, small, subulate, and with similar clavate cilia. The

tentacular cirri are also brownish, furnished with numerous clavate cilia, and slightly

enlarged below the filiform tip. The palpi are brownish, with rows of small blunt papillae,

which are sometimes bifid at the tip.

The body, which consists of thirty-seven .segments, is comparatively short and of

more uniform diameter tlian usual, being only a little narrowed anteriorly, and somewhat

more posteriorly. Transverse markings occur on the dorsum between the scale-pedicles

and their homologues. No pigment remained on the dorsum in the preparations, though

it is jirobable traces of such were present during life. On the ventral surface traces of

brownish pigment occur at the sides of the prominent fold in front of the mouth. The

lateral prominences at the bases of the feet are well marked, but the segmental processes

are minute.

Scales (Plate XXXIIT, fig. 4), fifteen pairs. The first are small, nearly circular, and

their light brownish colour contrasts strongly with the succeeding. The surface is

studded with short blunt spines, which are especially distinct at the outer border, where

there are also a few short clavate cilia. The rest of the margin is smooth. The second

pair are reniform, the exposed pai'ts being almost uniformly black, with a silky sheen and

a smooth mai'gin, e.^cept at the outer border, where five or six very short clavate cilia

occur at intervals. The short blunt spines are distributed over the posterior two thirds

of the surface. The third scales are also blackish with the same metallic sheen, but

have a few minute pale points besides the microscopic blunt spines. The pale specks

increase in size in the succeeding scales, and the pigment becomes paler, the posterior

pair, indeed, being mottled like granite. The general shape of the posterior scales is

irregularly rounded or ovoid, with the scar for attachment towards the anterior and

outer border. The penultimate and last pairs are much elongated from before back-

wards. The number of the minute blunt spines diminishes posteriorly, so that they are

chiefly confined to the outer border, where an occasional short clavate cilium is observed.

The definite pale areas are due to the absence of pigment in the areolae of the epiderm

(hypoderm), while in the dark parts each areola is deeply pigmented. If the P. spinifera

of Ehlers is the same form the scales had a greyish-violet sheen.
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Feet.—Tlio first foot shows dorsal l)ristles, wliicli arr little altered from tho typical

loi'iu.

The second foot has dorsally a series of shoi-t broad bristles, the tips especially

being characteristic. Ventrally the shafts of tho bristles of the region are stout, and
the spinous tips well marked. The superior bristles have very short smooth tips, which

are bifid. There is thus less change than usual in the foot.

In tho typical foot the superior branch bears a short cirrus, the tip of which (in

spirit) reaches the exti-emity of the bristles. It is almost cylindrical, except near the tip,

where a gradual diminution occurs. The surface has rather numerous stout clavate cilia,

which are best developed on and near the slight enlargement below the filiform tip. The
ventral cirrus has an enlarged base, reaches a little further than the insertion of the

inferior ventral l)ristles, and has a few stout clavate cilia.

The dorsal branch of the foot has comparatively short and not very stout bristles,

slightly curved, and finely serrated. The smooth tips are peculiar, being fashioned like

a blunt Esquimaux harpoon or paper-scraper, as represented in one of the larger

examples (Plate XXXVIII, fig. 17). The spinous rows at the distal part project

characteristically at a greater angle than usual, but are generally obscured by dense

granular parasitic growths and mud.

The ventral bristles have comparatively stout shafts and short spinous regions.

The smooth tip is also short. Evcrj- bristle is boldly bifid. The superior series (with

longer spinous rows) have a very short smooth region (Plate XXXVIII, fig. 18), the

longer terminal part Ixing only diminished on its dorsal edge—not hooked, while

the secondary process is stout and goes straight to a point, thus differing from the

attenuated divisions of Parmenis Ijunijmani. The smooth tips of the middle and inferior

bristles (Plate XXXVIII, fig. 19) are somewhat longer and have a slight hook, but the

secondary process is straight. The spinous regions in these are proportionally

short.

Rpprodudion.—The specimens procured in Jul}^ had tho ova well advanced, so that

their spawning period would seem to be in autumn at latest. It is interesting that

the examples of Ehlers and De Saint-Joseph also carried eggs. The latter found a

specimen of 7 mm. in the same condition.

This species presents considerable differences from Parmenis Ijimrfmani, Malmgren.

The body is larger and broader, the segments thirty-seven instead of thirtj'-five or

thirty-six; the head is more elongated, and the arrangement of the eyes different. Thus,

for instance, the smaller anterior eyes in the northern form are situated at an incurved

region of the head just in front of the middle. The dorsal bristles are thicker than the

ventral, and have the peculiar tips indicated, whereas in P. Ijungmanl the tips are simply

tapered. The ventral bristles have short spinous regions in both, but in the Zetlandic

form the tip is less hooked, and the secondary process is short, stout, and straight.

There are points of similarity between the forms, but there is no warrant for uniting

them.

The Pohjnoe i^jyinifcra of Ehlers approaches this species very nearly, and he proliably

overlooked the papilla} on the palpi. It is possible the small size of his example (7 mm.)

may have been the cause of certain variations. The figures and remarks of Lauger-
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bans* point to the same conclusion. In the southern forms the pallor of the first pair of

scales is characteristic. The Poiyno'e crassijjalpa of Mareuzeller from the Adriatic is

a very closely allied form, but, if the author's figures and descriptions are to be relied on,

the British form is distinct, the tip of the dorsal bristles alone being characteristic. In

Marcnzellor's specimen also the large anterior eyes are not so near the tip of the peak as

in the British form. Leviusen (1883) seems to think this closely approaches Harmotlioe

Ijungmani, but the foregoing remarks demonstrate the differences.

3. IIakmothoe ZETLANDICA, Mcliitosli, 187G.

Specific Characters.—Body sublinear, narrowed anteriorly and posteriorly ; bristle-

bearing segments thirty-five to thirty-six. Head elongated from before backwards, with

two acute peaks in front. Tentacles and cirri without apparent enlargement below the

tip, and with sparsely distributed short elavate cilia; lateral tentacles inferior. Palpi

minutely papillose. Eyes all visible from the dorsum, the larger anterior pair at the

base of the peaks. Scales fifteen pairs, covering the dorsum, ovate or oval with the

exception of the first pair, which are rounded, with few and indistinct papilliB. Dorsal

bristles strongly curved, sharp-pointed, and with distinct rows of spines, the sharp tip

being bare ; ventral bristles with short spinous regions and smooth tij)S, the latter being

hooked and having a long straight secondary process, which is parallel and closely applied

to the other division,—that is, no gap is present.

Synonym.

1876. Harmothoe zetlandica, Mcintosh. Trans. Zool. Soc, ix, p. 379, pi. Ixviii, f. 4 and o; pi. Ixix,

f. 1.

Habitat.—Dredged in 5 fathoms amongst the tangle-roots in Bressay Sound,

Shetland, July, 1871.

The specimens are about half an inch in length.

Head (XXVIII, fig. 1) somewhat elongated from before backwards, terminating

anteriorl}^ in two pointed lobes on each side of the median tentacle. The eyes are all

visible from the dorsum ; the smaller posterior pair lie in front of the nuchal collar, while

the larger anterior pair are situated at the base of the peaks and look laterallj' and

dorsally. They are not so far forward as the anterior eyes of Harmothoe cjjinifera.

The cephalic appendages are somewhat short. The median tentacle is not much, if at

all, enlarged below the filiform tip, and is furnished with a few elavate cilia. In some it

is deeply pigmented at the base. The lateral tentacles are short, enlarged at the base,

but tapering at the tips after the manner of the ventral cirrus, and with sparse but

distinct elavate cilia. The palpi are gently tapered from base to apex, and, while smooth

or only wrinkled under a low power, show minute papillas under a high power. The

tentacular cirri taper from base to apex, have no enlargement below the latter, and have

elavate cilia like those of the median tentacle.

^ 'Zeit. f. w. Zool.,' sxxiii, p. 275.
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/?()(/// c'loiigatn iiiul soiiK'wliat narrow, consisting of about tliirty-fivo hristlo-bcaring

segments. The segments dorsally present no jjeculiarity, while inferiorly the depressed

median region pi'oceeds from the buccal fold to the tail. The segmental papillae seem

hardly to project beyond the elevation. The Itody is of a pale or dull straw-colour, the

translucent scales showing only a few pale touches. Posteriorly the anus projects on a

median process.

Prohosri's.—The extruded organ presents nine papiilas along each edge, and the teeth

are pale brown.

Scales (Plate XXXII, fig. 15).—The species was formerly stated to have fourteen pairs

of scales, but a re-examination of the broken specimens points to tiie probability that fifteen

pairs are present. They cover the dorsum, are rather thin, translucent, and soft, and

seem to be smooth under a lens ; but under a high power short clavate papillae occur

sparsely along the outer and posterior border, and over the usual area externally. The

papiilas along the outer and posterior border are not to be confounded with the

appearances found in the granular area of the epiderm. They are much more minute

than those of allied species. Only a microscopic papilla here and there on the

same border projects beyond the smooth outline. The first pair are small and round,

the size increasing posteriorly to the twelfth, when a diminution again occurs in those

behind. Only a few show a slightly reniform outline, the majority being more or less

ovoid.

Feet.—The first foot shows bristles of the dorsal type.

In the second foot the dorsal bristles are curved, and have well-marked spinous

rows. The ventral bristles, again, differ from the typical forms in the proportionally

longer and more finely spinous regions, and in the simple tip, which is but little hooked.

The tliii'd foot has moi-e or less become typical, except that the ventral bristles are

more slender.

The typical foot (Plate XXX, fig. 2) presents dorsally a series of divergent, stout,

sharp-pointed, and Ijrittle bristles, with well-marked transverse spinous rows. The

spinous region has a distinct curve. The smooth portion at the tip is of considerable

length, has a slight bend, and tapers gently to the point (Plate XXXVIII, fig. 20, and

front view, Plate XXXVIII, fig. 20 a). The ventral bristles (Plate XXXVIII, fig. 21)

have superiorly a short spinous part of five or six rows, and a smooth terminal region

which forms a well-marked hook. The secondary process is remarkably long, and passes

straight outward parallel with the former, and in the upper bristles reaches as far as the

terminal hook.

In the terminal feet the dorsal bristles alter little, except that they become smaller

and the spinous rows more prominent. The ventral bristles, again, have shorter shafts

and much more slender and elongate spinous regions and simple tips.

'fhe bristles throughout are pale yellowish, and the dorsal are often loaded with

algoid and other parasitic growths.

The dorsal cirri, like the tentacular cirrj, taper from base to apex, which is filiform,

and reaches the extremity of the ventral bristles (in spirit). Their surface has sparsely

distributed short clavate cilia. The ventral cirri are tumid above the basal region, then

taper to the extremity, and have a few clavate cilia.
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When contrasted with the young of Harmothoe imhricata the head of this form is

much more elongated antero-posteriorly, and the four eyes are visible from the dorsum,

whereas in If. imhricata the posterior pair only are generally seen. The tentacles and

other ceplialic processes are different. The body is narrower and longer, and the bristles

arc much smaller, so as to alter the outline; and their structure, as well as that of the

scales, is essentially different. From the Parmenia Ijungmani of Malmgren,' to which it

is allied, it differs in the structure of both dorsal and ventral bristles as well as in that

of the scales.

Allied forms to botli this and the succeeding species {Parmenis Ijuntjmani) are the

Pohjnoe vasculosa of Claparede," and the Polijnoi/ rransipalpa of Mareuzeller.* They,

however, differ in regard to the shape of the head and the structure of the bristles.

This species takes the place of the closely related Parmenis Ijitjif/viani of the Outer

Hebrides, and the representatives of both appear to be few. It is probable that, like

allied forms, it may be commensalistic.

4. HARMOTHOii ucNGMANi, Malmgren, 1867.

Specific Characters.—Body small, sublinear, bristled segments thirty-five to thirty-

six. Head elongated antero-posteriorly, somewhat narrower in front, and with two short

peaks. Eyes visible from the dorsum ; two at the posterior border, and two larger at the

side in front of the middle line. Tentacles and tentacular cirri short and tapering, with

sparsely distributed clavate cilia. Palpi elongate, subulate, with minute papilla;. Ten-

tacular and dorsal cirri alike. Ventral cirri enlarged at the base, similarly ciliated.

Scales fifteen pairs ; first pair suborbicular, the others obliquely ovate or ovoid, increas-

ing in size till the two last pairs, with very few minute papilla; along the outer and

posterior border, while the tubercles on the surface are larger and more numerous than

in //. zeflandic(t. Dorsal bristles stouter than the ventral, rather short, curved and

little tapered, with close rows of spines which extend to the tip. The ventral bristles

have short spinous tips ending in a smooth and characteristically curved claw, while the

secondary process leaves a gap between it and the base of the hook.

Stnontms.

1867. Parmenis Ijungmani, Malrugren. Ann. Polychseta, p. 11, pi. i, fig. 2.

1875. Harmothoe Macleodi, Mcintosh. Invert, and Fish., St. A., p. 116.

1876. „ „ Ibid. Trans. Zool. Soc, ix, p. 382, pi. Ixix, f. 2, 3.

1888. ,, ,, De Saint Joseph. Ann. d. sc. nat. (7), v, p. 168, pi. vii, f. 37—10.

Habitat.—Between tide-marks under stones at Lochmaddy, North Uist, and in the

stomach of the cod, St. Andrews (E. M.). Shores of France—Diuard.

Length about 14 mm. ; breadth across bristles 3 mm.

1 ' Aunulat. Polychat., &c.,' p. 11, pi. i, fig. 2, 1867.

- ' Annel. Clietop. Nap., Suppl.,' p. 12, pi. i, f. 4.

3 "ZurKenntniss d. Adriat. Anuel.," ' Sitz. der k. Akad. Wissensch.,' April 1,1874, p. 6,Taf. ii.
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Head (Plalu XXXV 111, lijr. -t) elongated from before backward, terminating in two

peaks anteriorly, and with eyes similarly placed to those in Jl. zethnulira, viz. a pair of

smaller eyes on the dorsum in front of the nuchal collar, and a larger pair on the sides

anterioi'ly in front ol'tlie nii<l(lle lino of the liciid, and at the base of the peaks. All are

visible from the dorsum, thouf^h the main vision of the anterior eyes is lateral. The palpi

have rows of minute papilla), and are similar to those of II. zetlandicn, as also are the

tentacles and tentacular cirri—which have clavate cilia. All are comparatively short, and

taper gently to the extremity without an evident enlargement below the tip (in spirit).

Bodij elongated, rather narrow, slightly tapered in front, more so posteriorly, and

with comparatively short bristles, the segments bearing these being from thirty-five to

thirty-six. In regard to external structure and coloration it agrees with the foregoing

form.

Scales (Plate XXXII, fig. 14) amount to fifteen pairs, are thin and semi-translucent,

have a very few minute cilia along the outer and posterior border, while the papillas,

which are generally scattered over the surface, are larger and more numerous than in H.

zetlandlca. Along the anterior edge somewhat smaller papillae occur in rows. In shape

they correspond with those of the latter, the first pair being circular, the rest more or

less ovoid and increasing in size to the twelfth or thirteenth.

Feet.—In the first foot the upper division bears a few short dorsal bristles similar

in type, though more curved than the succeeding.

In the second foot the dorsal bristles are already numerous and of considerable

length. The curvaturu is well marked, especially at the tip, which shows no smooth

portion, the spinous rows passing quite to the extremity. The bristles of the inferior

division present superiorly almost the typical structure with the somewhat broad short

tip, and the long secondary process. The bristles of the middle division have longer tips,

very slightly bifid, while in the inferior series the tips are elongated, simple, and with

long spinous rows, which in some views are more or less pinnate.

As we proceed backwards the bristles gradually assume the typical form, the dorsal

becoming longer and stronger (Plate XXXVIII, fig. 22) as well as less curved. Moreover

the tip is but slightly tapered, and the spinous rows pass to the extremity and are closely

arranged, except in a few of the short forms next the body. The ventral division has

boldly bifid bristles (Plate XXXVIII, fig. 23) throughout, the entire tip being rather

broad and the spinous region short. The inner line of the hook forms a difl'erent angle

from that in H. spuiifera, and leaves a wider gap distally. The secondary process

diminishes in length from the superior to the inferior series of bristles, so that in the

latter it scarcely reaches to the middle of the peculiarly curved terminal hook. The

spinous region of the tips of the inferior bristles is very short. The bristles generally

are faintly yellowish, and the dorsal form a favourable site for the development of

parasitic growths.

The dorsal cirri are comparatively short, and taper almost from the base to the

slender tip. Sparsely distributed clavate cilia occur on the surface below the latter.

The ventral cirri are enlarged at the base, and have also a few clavate cilia.

When the species was described in 1876 it was thought to differ from the Parmenis

Ijungmani of Malmgren, on the grounds of the proportional strength and structure of the
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dorsal bristles, and in the pale somi-translucent scales, but the ventral bristles approached

each other closely. A re-examination of all the characters and of Malmgren's description

now inclines me to unite them, especially as in the generic characters he states that the

dorsal bristles are shorter and thicker than the ventral, while in the specific he says they

are much shorter and a little moi-e slender thau the inferior bristles. Moreover, if his

figure of the dorsal bristle be supposed to bo that next the ventral series (always the

most slender and elongate), the distinctions more or less disappeai-. The only doubtful

point is the i)Ossihle existence of a species agreeing in all respects with that from

Lochmaddy, but having more elongated dorsal bristles. Levinsen seems to be of the

same opinion.

Few individuals of this form would seem to exist. Only a single example was

obtained at Lochmaddy, and one in the stomach of a cod at St. Andrews. Baron de St.

Josepli found one in the tube of Lanlcc conchileija at Dinard. With the two foregoing it

forms a special series—closely approaching each other and such forms as the Pohjno'e

crassipalpa of Marenzeller.

5. Harmothoj: antilopis, Mcintosh, 1876.

Specific Characters.—Length about three-quarters of an inch or a little more. Head

broad behind, peaks truncated in front, two widely separated eyes posteriorly, and a

larger pair laterally and below the short peaks, not visible from the dorsum. Median

tentacle and tentacular and dorsal cirri moderately long, slightly enlarged below the

filiform tip, and covered with numerous cilia with slightly bulbous tips. Lateral

tentacles inferior. Palpi of average length—with clavate papillje. Body, moderately

elongated, of considerable breadth, bristled segments 33—35. Scales fifteen pairs,

mostly reniform, entirely covering the dorsum, with long cilia externally and

posteriorly and shorter on surface, which also has large horny papillce ending in

spines with hispid tips. Dorsal bristles elongated, with smooth tips and very

distinct spinous rows (resembling the horns of an antelope), ventral with bifid tips,

scarcely hooked, and in some the distal part of the spinous region is narrower than the

smooth tip. Ventral cirri rather slender and tapering, with short clavate cilia. The

segmental papilla; are but slightly marked.

Synonyms.

1876. Harmothoe antilopis, Mcintosh. Trans. Zool. Soc, ix, p. 383, pi. Ixis, f. 4— 6.

1877. Evarne mazeli, Marion. Eev. des Sc. nat., April lothj 1877.

1879. „ antilopes, Marion. Ann. des Sc. nat., 1879, p. 13, pi. xv, f. 1 to 1/.

1884. Pohjno'e antilopes, Cams. Faun. Medit., p. 200.

Habitat.—First procured at Lochmaddy, North Uist, in 1865 ; off the Hebrides

(J. G. J.); on muddy sand at 173 fathoms, 'Porcupine,' 1869; 'Porcupine,' 1870, 576

fathoms, on the Channel slope ; 227 fathoms outside Gibraltar ; and 358 fathoms in the

Atlantic. It is included in the Mediterranean fauna also bv Professors Marion and Carus
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Its range is thus extensive, hut tlie miiiiljers liitlicrtu have l^een few, generally a single

example at each station.

Length from three quarters to nearly an inch.

Head (Plate XXVIII, fig. 13) somewhat broad hehiiul, with the anterior angles

ending in ver}' short peaks. I'wo comparatively large and somewhat widely separated

eyes occur near the posterior border. The larger anterior pair are not visible from the

dorsum, being situated laterally and below the truncated angles of the snout. In most

specimens in spirit the |)ignu'iit of the eyes has beconu- very faint. The median tentacle

is moderately long, slightly enlarged below the filiform extremity, and covered with

numerous cilia with very slightly enlarged tips. The lateral tentacles are inferior, have a

slight enlargement below the tip, and are also supplied with chivate cilia. The tentacular

cirri are similar to the median tentacle, the cilia being continued about a third up the

filiform termination. The palpi are of moderate length, with rows of minute clavate

papilla?, which toward the termination are dilated and then constricted below the slightly

granular tip.

The body is moderately elongated, of considerable breadth, not much tapered

anteriorly and only a little more so posteriorly, and with the usual markings dorsally

and ventrally. Bristled segments from thirty-three to thirt3--five. The segmental

papilla? do not appear to be produced as tubular processes, only the projecting " boss
"

or elevation indicating this structure.

The scales (Plate XXXII, fig. Ki) amount to fifteen pairs, and entirely cover the

dorsum. The first pair are more or less rounded, the rest reniform, the outer lobe being

larger than the inner. They are fringed on the outer and posterior borders as well as

studded over the surface with cilia, which become very long on the former border, and

the tips are slightly bulbous. They are often coated with a granular parasitic growth.

The horny papilla^ or tubercles on the surface are large and Ijoldly marked, the dilated

tips forming blunt processes or spines truncated at the tip, which is hispid with sharp

processes, and in favourable specimens they resemble a rosette of spikes. The appear-

ance is thus characteristic. A pale brownish coloration occurs on the dorsal surface

where the scales overlap, but otherwise they are pale with the exception of the minute

brownish spines. The under surface is smooth and iridescent.

Feet.—The first foot has a few short bristles of the normal dorsal type, and very

slightly curved. The second foot has a considerable tuft of short dorsal bristles, only

the inner being curved, those next the spine being more or less straight, with the well-

marked spinous rows from which the name of the species is derived. The ventral series

of slender bristles has long spinous regions superiorly and shorter inferiorly. All have

simple tapering tips. These bristles are proportionally shorter and stouter than the

typical series. The bristles gradually elongate and the ventral series become bifid, so

that in the typical foot (Plate XXIX, fig. 14) tlie dorsal division carries a conspicuously

long and strong series, the inner bristles being shorter and more curved as well as more

abruptly pointed at the tip, which has a short smooth portion ; while the outer and

inferior series arc long, very gentlv tapered, and slightly curved, with a short, conical,

bare portion terminally. All are distinctly marked by transverj^e spinous rows at rather

wide intervals, whence the name of the species, from the resemblance of these organs to

44
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the horns of certain antelopes, such as Uippotragus ory.v. One of the larger bristles is

represented in Plate XXXVIII, fig. 24. The ventral series again forms a dense tuft of

fine and by no means long bristles, commencing superiorly with a group of about three,

with elongate spinous regions, tapering to an acutely pointed simple tip. The adjacent

series has also long, slender, spinous regions, but the tips are bifid, the part which is

)isually hooked having scarcely a trace of a curve, and the secondary process being

closely applied (Plate XXXVIII, fig. 25). The tips become shorter and stouter

inferiorly, and the secondary process more apparent. Though a slight curve is present

the tip is scarcely hooked (Plate XXXVIII, fig. 26, representing one of the stoutest

forms). The upper third of the spinous region is even narrower than the bifid part

heliind the hook at the tip, a peculiarity seldom seen. Inferiorly the simple tips as well

as tlic bristles themselves become shorter.

Posteriorly (in the last feet) both dorsal and ventral bristles become much more

slender as well as smaller. The dorsal, however, show even in the least developed the

well-marked sjiinous rows. The ventral bristles have long and finely tapered spinous

regions and simple tips.

The dorsal bristles are often loaded with parasitic growths, one of the most

beautiful being a handsome stalked infusorian.

The dorsal cirri stretch beyond the bristles, and have a similar structure to the

median tentacle. The ventral cirri are rather slender and elongate, with a filiform tip.

Reproduction.—All that can be said about the reproduction of the species is that in

an example procured in early autumn (August) numerous ripe eggs occurred between

the feet and on the dorsum under the scales. Though the body was ruptured it is

probable these escaped, at least in some cases, natmnllv A ripe form also was dredged

in the Minch in July.

This species approaches Evame, but a glance at the head and the arrangement of

the eyes at once differentiates it, while the structure of the scales and the characters of

the dorsal and ventral bristles still further emphasise the distinctions. Tlie Pohjnoe

sphilfera of Ehlers is a closely allied form, but the anterior pair of eyes, if the figure is to

be trusted, quite differ, since they are visible from the dorsum. The details of the bristles

are not given. In the same way, while admitting the relationship between the species

and Evarne as above mentioned, I do not think with my esteemed colleague. Prof.

Marion, for the reasons indicated, that it should be placed iu that genus. It is true that

in the French naturalist's figure the anterior pair of eyes are dorsal, but such was not

the case in the examples observed here. The character of the spinous rows of the

dorsal bristles differs from that of either Evarne impar or E. .Tohnstoni.

6. Hakmothoe HiLLuiTi, Mcintosh, 1876.

Specific Characters.—Xo complete example has yet been found. The dorsal bristles

are rather long, slender, and slightly curved, with conspicuous rows of spines, and a very

short, bare portion at the tip. The ventral bristles have slightly hooked tips, and the

secondary process is either straight or bends outward a little at the tip. The ventral
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cirrus is somewhat enlarged at the base, filiform nt tlie tip, and with ratlicr long papillae

sparsely distributed.

SVNONYMS.

1876. Harmothoe Haliaeli, Mcintosh. Trans. Zool. Soc, is, p. 384, pi. Ixix, f. 7— 10.

1885. ,, „ idem (partim). ' Cliallenger' Annel., p. 00.

1886. „ „ Hai'vey-Gibson. Verm. Liverp., 149.

1891. Polyuoii {Harmothoe) Haliaeli, Hornell. Op. cit., 232, pi. xiii, f. '>.

Habifiit.—Tiie first specimen was procured in the Minch in July by Dr. Gwyn
Jeffreys, who did so much in dredging examples of the British Annelids.

In a posterior foot the dorsal branch bears a series of rather long, slender, slightly

curved bristles with conspicuous rows of spines (Plate XXXVIII, fig. 27). Such

bristles, when viewed antero-posteriorly, present a much narrower aspect than when
seen in profile. The arrangement of the spinous rows is alternate, as in the ventral

bristles. Onlj- a very small portion of the tip is smooth—a feature of moment when it

is contrasted with the larger and longer tip of E. Fraser-Thomxoni. The dorsal bristles

are often coated with a brownish granular substance and algoid growths. The superior

ventral bristles have elongate spinous portions and slender tips (Plate XXXIX, fig. 1).

At first the bifid tips are almost straight or vei'y slightly curved, but they soon become

more characteristic (Plate XXXIX, fig. 2). The fades of the tip is even more

diagnostic in the inferior series (Plate XXXIX, fig. 3), where the spinous region is

distinctly curved. In the superior group the secondary process is nearly straight, but

in the others it bends outwards at the tip, which has a distinct hook.

The inferior cirrus is enlarged at the base, slender and filiform distally, and

furnished with rather long papilla? sparsely distributed.

Hornell found an allied form at Port Erin, Isle of Man, in fifteen fathoms. He
describes the scales as densely fimbriated round the border after the mauner of

Lepiduuotus squamatus, so that there is need for further investigation as to the condition

in this respect. Unfortunately this specimen could not be found in the collection at

Liverpool, and the others are incomplete.

7. Harmothoe Fkaser-Thomsoxi,' Mcintosh, 1806.

Specific Characters.—Head somewhat resembles that of Lagisca, having a pair of

widely separated eyes posteriorly, and a larger pair on the lateral eminence. Median

tentacle absent. Palpi of moderate length, with rows of minute papilla?. Body of

considerable length and breadth; i)ristled segments thirty-nine to forty. Dorsum has

touches of brown pigment posteriorly as in Laijiscn. The lateral segmental eminences

are prominent, but there is no ju-ocess. Scales mottled brown, fifteen pairs, covering

the dorsum ; first small and rounded, rest more or less ovoid ; border smooth, anterior

' Named after my early and valued friend, the late Dr. Fraser Thomsou, of Perth.
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and inner half stuflcled with small horny papillae, outer and posterior areas have

sparsely distributed, large tubercles, with an interrupted row along the posterior border.

Dorsal bristles stout, moderately long, and slightly curved, with closely arranged spinous

rows and a short, smooth tip. Ventral bristles bifid, the secondary process coming off

at an angle. Dorsal cirri appear to be fusiform—from the gradual nature of the

dilatation and the long filiform tip, and have clavate cilia. Ventral cirri slender, with a

few clavate cilia.

Synonyms.

1885. llarmothoii HaUaiill {pnrtiuij, Mcintosh. 'Challenger' -\nnBl., p. 96.

1896. „ Fraser-Thomson!, Mcintosh. So. Proceed. R. Dub. Soc., vol. viii, n. s., p. 401.

IJahltat.—Dredged in the 'Knight Errant' in 1880, in the Atlantic, at a depth of

fifty-three fathoms, and procured by Prof. Haddon iu the Royal Irish Academy's

Expedition, July 15th, 1886, in ninety-three fathouis ofl" the south-west coast of Ireland

—along with Mnhngrenia castanea, which occurred on Spalangus raschii.

The head (Plate XXVIII, fig. 7) somewhat resembles that of Lagisca, having a pair

of well-marked and widelv sc'])arated eyes posteriorly, and a larger pair still more widely

separated on the anterior lateral prominence, looking laterally and dorsally. Both pairs

are conspicuous from the dorsum. The head terminates anteriorly in sharp peaks on

each side of the median tentacle. The lateral are brownish, subulate, and with a long

filamentous tip. The ]ialpi appear to be of moderate length, and to have rows of minute

papillaj, but they had been dried.

The hoilij is of moderate breadth and of considerable length, narrowed abruptly in

front, hut—from the middle—gradually diminishing posteriorly. The bristled segments

seem to amount to thirty-nine or forty. The brownish pigment of the dorsum posteriorly

is very prettily arranged in lozenges and touches, as often seen in species of Lngisca.

The lateral eminences for the segmental apertures are well marked, and a small papilla

projects between the feet.

The scales (Plate XXXII, fig. 11) number fifteen pairs, and are thin, translucent, and

cover the dorsum. The first pair are small, rounded, and studded with minute

spines and tubercles. Few seem to be reniform, the majority being ovoid. The border

is smooth throughout. The anterior and inner half is densely covered with small horny

papilte or tubercles, while the outer area and that behind the scar for the pedicle have

large tubercles sparsely distributed. The small tubercles are grouped with a few

larger spines along the outer edge, while the posterior border is marked by about eight

large blunt spines or tubercles. Some of the latter under pressure project a little

beyond the posterior border, but no trace of cilia exists. Such scales thus differ quite

from those mentioned by Mr. Hornell, so that two species are involved. The scales are

mottled with brown, best marked round the scar for attachment.

Feet.—The first foot is not in a condition for description.

The second foot presents a dense tuft of short, strong, and very slightly curved

dorsal bristles with smooth tips, and distinct though closely arranged spinous rows.

Ventral cirri somewhat tumid at the base, and with a few comparatively long cilia.
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The ventral bristles form two groups, a stronger upper series aiul a more slender inffrior

group, both with longer and more tapered tips than the typical. The tips of most of tho

upper series arc spear-sliapcd, though in one or two a double contour is seen. The rows

of spines are boldly marked. The inferior group has very long tapering tips, which are

hair-like in their attenuation, and the spinous rows are finer than in the superior

bristles.

In the third foot the dorsal bristles have increased in size and strength, and the

terminal bare region is more distinct. While the upper and lower ventral bristles have

simple tips, the median show bifid tips. The feet gradually assume the typical condition

as we proceed backwards.

In the fully formed foot (Plate XXIX, fig. 15) the dorsal branch bears a series of

moderately elongate and stout dorsal bristles with closely arranged spinous rows, onl}' a

short portion at the tip being smooth. The curvature is slight (Plate XXXIX, fig. 4).

The ventral bristles are of average length, the upper series with long spinous regions

and simple tips, tlie next with shorter spinous rows and bifid tips (Plate XXXIX, fig. 5).

The tips in the stouter forms are slightly hooked, and the secondary process comes off at

an angle. Only in the upper forms with the longer distal regions does the secondary

process form a small angle. At the ventral edge of the series the spinous region

becomes much shorter, but almost all are bifid.

These bristles differ from those of Harmothoe Haliaeti.

The dorsal cirri are somewhat slender and elongate, with a slight swelling—marked

on each side by a brown bar below the long filamentous tip. They are sparsely covered

with clavate cilia, the longest of which scarcely attain half the diameter of the thickest

part of the cirrus. The posterior cirri are very slender throughout. The ventral cirri

are rather small and slender, and have a few short clavate cilia.

Loxosoma3 occur on the skin of the dorsal division of the feet, and also on some of

the dorsal bristles (Plate XXXIX, fig. 6).

8. HAiJMOTnoi-; marphys.e, Mi-Intoxk, 1876.

Specific Characters.—Head elongated, rounded in front, widest posteriorly. Eyes

small, the larger anterior pair further apart and situated laterally in front of the middle

line. Posterior pair in front of the nuchal collar. Median tentacle short, with clavate

cilia; lateral short, with filiform tips and a few clavate cilia. Palpi (in spirit) short and

stout, with delicately tapered tips. The tentacular and dorsal cirri are comparatively

short and slender, and the tips finely pointed. A few clavate cilia occur on the surface.

Body somewliat elongate, about three quarters of an inch, and with thirty-two to thirty-

three bristle-bearing segments. The feet increase in bulk after the twelfth (sexual).

Scales tliirteen or fourteen pairs (it may be fifteen), smooth under a lens, but under a high

power showing widely separated horny papillae. In shape they are rounded in front,

reniform or ovoid posteriorly. Dorsal division of the foot little developed, and the tuft

of bristles minute. Ventral bristles with short spinous regions and mostly with bifid



340 HARMOTHOfi MARPHYSiE.

clavntc cilia. Colour pale brownish ineliniug to buff, with a red patch on the head

and a purplish hue over the proboscis. Under surface pinkish with a broad streak of

carmine.

.Synosyms.

1870. Hdrinothoa marphysse, Mcintosh. Trans. Zoo). Soc, ix, p. 334, pi. l.\i.\, f. 11— 14, aud

pi. l.\x, f. 7.

1890. „ „ Malaquin. Aiinel. Boulon., 21.

llabitut.— in the galleries of Marphi/gd Kaiirin'niea in Guerose}', and from chink.'^ in

the rocks, Polperro (British Museum).

Head (Plate XXVII, fig. 11) rather elongated from before, backward, rounded in

front instead of having the usual peaks, and with the widest part behind the middle. Eyes

small ; the larger anterior jiair wider ajiart, and situated laterally in front of the middle

line at the edge of the red patch on the head. The small posterior pair lie in front of

the nuchal collar and behind the red patch. A slight median groove runs forward to

the base of the median tentacle, the column of which is absent. The lateral tentacles are

inferior (('. c. below the rounded anterior border of the head), short, with filiform tips, and

have a few short clavate i)apilU\?. The palpi are short and stout, with delicately tapered

extremities. No papillas were visible, but they may be present in section. The tentacular

cirri are comparatively short and slender, with finely tapered points. On the surface

are a few clavate cilia.

Bodi/ somewhat elongate, with the feet greatl}- developed posteriorly. Bristle-bearing

segments thirty-two to thirty-three. The segments after the twenty-third (bristled),

however, are in process of renewal. The markings on the dorsum are less distinct than

usual, as the feet are separated by deep clefts. The feet increase in bulk after the twelfth

l)ristled pair, becoming larger aud longer, a feature which may be connected with repro-

duction. An elevated line occupies the middle of the dorsum in the preparation, while

ventrally the median region has a depressed line at each side with a cushion-like ridge

between. The segmental eminence is well marked, and a distinct conical process

extends between the feet. The process is evident about the seventh foot, and continues

almost to the posterior end.

The colour is pale brownish inclining to buff, with a red patch (from the ganglia)

on the head, and a purplish hue just behind (due to the proboscis), while a faint median

streak occurs on the dorsum. The cirri are pale bi-ownish, pellucid, the two caudal

styles being darkest. The under surface is pinkish, with a broad streak of carmine in

the centre.

The scales (Plate XXXII, fig. 13) appear to be thirteen or fourteen pairs (possibly

fifteen), covering the dorsum and easily separated, but the specimen is not in a condition

to give accuracy in this respect. In front they are rounded, then reniform, and even

somewhat quadrate posteriorly. Thej* are rather thin, apparently smooth and pellucid,

the anterior only having a pale brownish patch on a whitish portion. Under the

microscope, however, a belt of small papilla (spines) occurs within the anterior bay of

the scale, in front of the scar. Other pale points which resemble these (by transmitted
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lif^ht) are dotted over the lateral area, hut they seem to be the end-organs in connection

with the numerous nerves.

Fert.—Tlie first foot has a strong .spine and a bristle or two like the dorsal.

The second foot has a considerable number of short dorsal bristles, little tapered.

In the ventral division is a group of comparatively short, strong bristles, with short

spinous regions, and a somewhat elongated smooth portion at the tip which ends in a

probe-point. The length of the spinous region diminishes in the usual manner from

above downwards.

Gradually tlu: feet assume the complete form, many of the ventral bristles, indeed,

in the third foot being bifid, but the dorsal division, instead of becoming more prominent

as in the majority of the Polynoidfe, increases very little.

In the fully formed foot (Plate XXIX, fig. IG) the dorsal division is marked by a

long bluntly conical process bearing the spine, above which a short tuft of comparatively

few bristles projects from a small eminence. These bristles (Plate XXXIX, fig. 7, one

of the longer) are slightly curved, delicate, and translucent, with minute rows of spines.

The ventral division consists of a somewhat long and obliquely truncated foot, the spine

occurring at the upper angle in a pit between two fleshy lobes—a larger upper and a

smaller inferior. The Ijristles have moderately long shafts and short spinous regions.

The upper examples have more elongated spinous regions and simple tips (Plate

XXXIX, fig. 8), while a distinct secondary process is observed in the succeeding forms

(Plate XXXIX, figs. 9 and 10, the latter being seen from the front). Toward the

ventral edge of the group the spinous regions become very short and the tip simple

(Plate XXXIX, fig. 11). In large examples from Polperro the dorsal edge of this division

of the foot is curiously wrinkled in the preparations. The spinous region of the ventral

bristles is often coated with parasitic growths.

Posteriorly both dorsal and ventral bristles become more slender and elongate, the

tips of the ventral forming long hair-like processes.

The dorsal cirri are pale brownish and pellucid, the caudal styles being darker.

The cirri arc simple tapering processes, with sparsel}' distributed clavate cilia, which are

longest towards the base of the filiform tip. The ventral cirrus is somewhat tumid at the

base, and has a very few comparatively long clavate cilia.

Reproduction.—The specimen procured in .July at Guernsey carried nearly ripe ova.

Habits.—A single specimen occurred in each gallery of Marphi/sa saiujuinea, and the

examples from Polperro, " from the chinks of rocks," may have had a similar relationship.

When placed in an open vessel beside Marphijsu it clung to the body of the latter near

the head.

Baron de Saint-Joseph procured his Harmothoii pida^ an allied species, in the tube

of Lanice conrhiJeiia at Dinard, on the French coast. Another species {H. arenicolw) he

found clinging to a lobworm. It is curious that this also was a ripe female. His

figures of the bristles are not so strictly drawn as is necessary for accurate diagnosis, but

the species closely approaches II. npinifera and II. IjuiKjmani. It is, however, larger,

viz. 2-5 mm. long.

• ' Ann. a. Sc. uat.' (7), v, p. 172, 1888.



342 HARMOTHOE LUNULATA.

9. Haiimothok lunclata, Delle Chiaje, 1841.

Sprrifir Charncters.—Tlie bead approaches tliat of Uiinnothoe marphysai, only it is

k'ss elongated and the eyes are larger. The tentacles and tentacular cirri are brownish

;

l)alpi sinootli. Body about three quarters of an inch long; ventrally, with a series of

Ijrowii s])ots, which, as a lulc, commence as four rows somewhat behind the middle.

Occasionally by union they form bars at the junction of each segment. A prominent

segmental eminence and papilla. Scales fifteen pairs, smooth round the margin, but

with a dense cluster of minute horny papillse on an area in front of the scar. Brown

pigment variously arranged—some having a ring of brown or a V-shaped pattern on the

scale, while the outline of the pigment in others has the shape of the shell of randora.

Dorsal bristles are better developed than in E. marphi/.'iw, being long, tapering, slightly

curved, and finely spinous. The ventral bristles, again, form a fan, and the tips of

almost all liave a secondary process. The dorsal cirri are comparatively short tapering

organs, with sparsely distributed short clavate cilia. The ventral cirri have similar cilia,

and avL' slender, thrir tips reaching beyond the base of the nearest bristles.

SyjJONYMS.

1841. I'oli/noii lunulata, Delle Chiaje. Descriz. e not., vol. v, p. ."jT, pi. cxliv, f. 5, 6.

18(35. „ viaculona, Carringtou. Proceed. Lit. and Phil. Soc, Manchest., iv, p. 177.

1867. Monocolea tessellata, Costa. Ann. d. Mus. Zool. d. v. Univ. d. Napoli, i, p. 82.

18G8. PoUjnoe lunulata, Claparedo. Annel. Chet., Xa]jles, p. 03, pi. ii, fig. 1.

1875. „ „ Pauceii. Atti K. Accad. Napoli, vol. vii, p. 1:J, Tav., f. 1—3.

,, Harmotho'e lunulata, Mcintosh. Invert, and Fish., St. A., p. 110.

1870. „ „ idem. Tr. Z. S., vol. is, p. 385, pi. Isis, f. 16—20.

1884. I'olynoe lunulata, V. Carus. Faun. Medit., i, 200.

1886. llarmotlio'e lunulata, Harvey Gibson. Verm. Liverp., 148.

1891. FoUjnoe (Harmothoe) lunulata, Hornell. Op. cit., p. 236.

Habitat.—Very generally distributed throughout British waters—from Shetland to

the Channel Islands, and from the west coast of Ireland to the east coast of Scotland.

It ranges from the tidal rocks in the Channel Islands to 120 fathoms off the south-west

coast of Ireland. It extends to the ^lediterrauean.

Head (Plate XXVII, fig. 8) resembles that of H. marphysas, only it is less elongated

and the eyes larger. The median tentacle is brownish, has a filiform tip and sparsely

distributed clavate cilia. The lateral tentacles are subulate, with a filiform tip and

clavate cilia. The tentacular cirri have the same form as the median tentacle, and also

the same brownish colour. The palpi are smooth.

Body about three quarters of an inch in length, slightly tapered anteriorly, and

much more so posteriorly. The chief feature of moment is the presence, in the majority,

of a series of brown spots, which commence as four rows somewhat behind the middle.

In some the sets are united so as to form two rows of bars at the junction of each

segment ; and this confluence sometimes occurs posteriorly even when the four rows are

distinct in front. The segmental eminence is well marked, and a small cylindrical

papilla projects between the feet.
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Scales (Plato XXXII, fig. 12).—Fifteen pairs, somewhat thin, and entirely covering

the dorsum. The first pair are rounded with a hroad transverse bar of brown pigment

in front. The succeeding are rcniforni, and the posterior more or less ovoid. They are

finely veined, and as smooth under a lens as in //. vnu-physse, but show a dense group of

horny papillte in front of the scar, that is, near the hollow of the reniform kinds. The
coloration of these scales is varied. Thus some of the Zetlandic examples are faintly

tinged with brown toward the posterior border ; in others each scale lias a brownish

ring, or the brown pigment forms a bold border on the inner third, and sends a process,

in some cases enlarged near the termination, toward the centre of the scale, so as to

simulate a V. The spot or enlargement is at the scar. In the forms from St. Andrews
the pigment assumes the shape of the shell of PnmJoro, with a spot (over the peduncle)

corresponding to the hinge anteriorly. The colours are for the most part retained after

immersion in spirit. The persistent attachment of the scales is not a feature character-

istic of the Zetlandic forms, for they readily fall off.

Feet.—The first foot has the usual spine and a few bristles resembling the dorsal.

The dorsal division of the second foot bears a larger group of bristles than in

H, marphysx, with similar fine rows of spines, and the bristles are generally larger and

stouter. The ventral series are fairl}^ developed, the upper and lower with simple, the

median with distinctly bifid tips, though the secondary process is slender.

In the third foot both dorsal and ventral bristles are longer and approach more
nearly to the t3-pical forms. They are also more numerous.

In the typical foot (Plate XXX, fig. 4) the dorsal division is more developed than in

S. marphysx, and the bristles attain a size never seen in that species, though it has to

be borne in mind that the environment may have considerable influence in modifying

these and other parts. The}^ are long, tapering, slightly curved, and finel}' spinous

bristles (Plate XXXIX, fig. 12, in profile, and Plato XXXIX, fig. 13, antero-posteriorly,

so as to show the alternate disposition of the spines, both representing the longer and

more tapering forms next the ventral). Some, however, are even more finely tapered

than the forms shown. The spines proceed almost to the tip, a mere trace of a terminal

smooth portion being present. Those next the body are much shorter and less tapered

(Plate XXXIX, fig. l-l). Parasitic infusoria and slender algaj are common on these

bristles. The ventral division of the foot is somewhat less elongated than in

H. marphysse, and the bristles form a more regular fan. Superiorly the spinous region is

longer, and the tips more finely tapered (Plate XXXIX, fig. 15) ; the secondary process,

which appears to be present in all at this edge, being very closel}' applied to the larger

division, which is scarcely hooked. In a variety from Guernsey some of these bristles

have simple tips. The fissure between the divisions becomes more evident as the

spinous region diminishes in length, but it again is less distinct ventrall}', some at the

extreme verge having a mere trace of this process. A bristle from the middle of the

ventral group is drawn in Plate XXXIX, fig. 10. Their colour throughout is very pale

yellow. Microscopic filamentous algSB occur on them.

The dorsal cirri are rather short, tapering organs, with scarcely a trace of an

enlargement below the filiform tip, and the short clavatc papillai are sparsely distri-

buted. The ventral cirri are comparatively slender, and the tips reach considerably

4.J
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beyond the l)ases of the nearest bristles. They have the same sparsely distributed short

cilia.

HahUs.—Harmothoe lunulata is a very active species amongst the laminarian roots,

and displays as much irritability as Evame impar. It is also sometimes found as a

coramciisalistic form in the tube of ruh/cirriis. It is brightly ])hosphort'scent, glowing

when irritated at the bases of the feet for a cousiderable time, and giving off flashes

when immersed in spirit, as well as generally breaking in pieces.

The Zetlandic examples of the species are somewhat elongated, have longer feet, and

longer and more delicate pale bristles ; moreover the dorsal and ventral cirri are longer

than in the southern forms.

It is evident that the species approaches H. marphysx very closely, though the cirri

of the latter arc; shorter and smoother, the bristles of the dorsal branch much shorter

and less conspicuous, and those of the ventral division shorter and more slender. More-

over those of the siipcrior ventral scries have no bifurcation at the tip, the closest

approach to the latter condition being in a variety of If. lunulata from St. Peter Port,

Guernsey, which had an indistinctly bifid tip in one or two of its superior bristles.

T have united it, after Claparede, with Delle Chiaje's form, though in his original

description of the species he gave it a single caudal style and fourteen pairs of scales

—

characters also illustrated in his somewhat stiff figure, which shows the middle line of the

dorsum quite bare from end to end.

Clapai-cide, who studied the species at Naples, correctly described it as having fifteen

pairs of scales, and pointed out the pinkish hue of the ventral median line anteriorly

—

from the nerve-cord—on which he found no ganglia. He gives the total number of

segments as thirty-seven, and shows that the last bears two large terminal cirri. At the

bases of the feet are vibratile rosettes as described by Ehlers, and they are about four in

number. In the preserved examples the two whitish masses he mentions on the feet

are not visible. He also notes the apparent absence of blood-vessels, and describes the

nerve-cord as having a median and two lateral bands corresponding to the nerve-cells,

of which he gives some further details. He is of opinion that Costa's P. tesscllata is the

same species. He describes the scales as finely gi'anular and without horny papillae, but

in his figure the greater part of the surface (all but the anterior third) shows such

papilla3. This, therefore, is a point on which further evidence is required, especially as

the distribution of these horn}- papillae in the British examples is so well defined.

Should the evidence prove that the Mediterranean form is different, then Dr. Carrington's

name, H. maculosa, stands. He fii'st found the species in this country stranded on

Southport sands.

Prof. Panceri ' experimented with this species and others in regard to luminosity, and

came to the conclusion that it emanates entirely from the scales, and that it is connected

with the remarkable terminations of the nerves in the subcuticular granular layer of the

epiderm.

Grube's P. inaculata" seems to be an allied form, but the description of the cirri

differs.

1 ' Atti R. Accad. di Napoli,' 1S75, p. 13, Tav. 304.

^ 'Actin., Echin., u. Wurm.,' p. 87, 1840.
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10. IIaumothok SETOSISSIMA, SavUjni/, 1820. Plate XXV, fig. 4.

Specific Characters,—Head somewhat short mid lnomi. The posterior ej'es are

nearer each other than in //. imbricata, while the anterior are larger and more visible

from tlie dorsum, ^lodiaii tentacle rather lon<r, with just a trace of a dilatation below

the filiform tip, and its surface has sparsely distributed short clavate cilia. Palpi appa-

rently smooth, i)ut show minute papillae under a high power. Body somewhat elongated ;

segments thirty-eight, either pale or variegated rather prettily with brown. Segmental

eminences and papilhe distinct. Scales somewhat adherent, thin, but fairly tough ; first

pair rounded, i"est reniform-ovate, their surface densely covered with minute papillae

;

colour pale or brownish, .sometimes with a broad ring. Feet with a long acute process

above the spine. Dorsal bristles long, gently tapered, with very close rows of short

spines, and the point rather blunt except in the external forms. Ventral slender, with a

long spinous region and a very short, smooth, bifid tip. Dorsal cirri elongated, ta])ering,

and with sparsely distributed short clavate cilia ; ventral slender and rather elongate,

also with a few short clavate cilia.

Synonyms.

1820. Polijnoe setosissima, Savigny. Syst. Annel., p. 25.

1828. Eumolpe setosissivia, Blainville. Diet, de Sc. nat., Ivii, p. 459.

1834. Polynoe setosissima, Audoiiiii and Edwards. Anuel., 00, pi. i, f. 18.

1830. „ „ De Quatrefages. Keg. au. illust., pi. xix, f. 2.

1863. ,, longisetis, Gvube. Archiv f. Naturges., x.xix, p. 37, taf. iv, f. 1.

1864. ,, ,,
idem. Die lusel Lussin, &c., p. 78.

1865. Lwnilla glabra, Jlalmgrou. Nord. Hafs-Ann., p. 73, Tab. ix, f. 5 ; and Ann. Polyclia^t.,

p. 136.

„ Polynoe setosissima, De Quatrefages. Ann. I, 229, pi. vi, f . 1 7.

„ Antinoe semisciilptus, Baird (partim). Journ. Linn. Soc, viii, p. 192 (?).

1869. Harmothoti Malmgreni, Kay Lankester. Tr. Linn. Soc, xxv, p. 375, pi. li, f. 11, 25, 28.

„ Polynoe longisetis, Mcintosh. Trans. R. S. E., xxv, p. 406, pi. xv, f. 3.

1870. „ Lrvigata, Claparede. Ann. Nap., Sup., p. 14, pi. i, f. 3 (?).

1875. LxniUa glabra, Ehlers. 'Porcupine,' 1869, op. cit., p. 32.

,, „ setosissima, Mcintosh. Invert, and Fishes, St. A., p. 116.

1870. „ „ idem. Trans. Z. S., ix, p. 387.

1882. „ glaberrima, Hausen. Norweg. N. Atlantic Exp., 29. Tali, iii, f. 0—11.

1886. „ setosissivia, Giard. Bullet. Sc. Nord, 339.

1890. „ ,, Malaquin. Ann. Boulon., 23.

1891. Polynoii (Lxnilla) setosissima, Hornell. Op. cit., 235.

1898. Earmothoii longisetis, De St.-Joseph. Ann. d. Sc. nat., viii, ser. v, 234, pi. xiii, f. 21.

Hahitdt.—Not uncommon between tide-marks, under stones at Herm, and also in

the tubes of CliA'toptevjis ; tossed on shore amidst sponges, sea weeds, and corallines at

the west sands, St. Andrews (E. and R. ^I.), in the stomach of the cod and haddock at the

same place (E. ]M.), at Plymouth, ^loray Frith, and various parts of the British coast.

Ehlers found it ranging in the ' Porcupine ' to 707 fathoms on Ho//eni'a-ground with mud

and globigerina-ooze. Extends to the Mediterranean.
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Length one and a half to one and three quarters inches.

Jlt'cid (Plate XXVIII, fig. o) somewhat like that of Harmotho'd imbrlcaia in outline,

only the anterior peaks are less acute and the widest region is further forward, so as to

give the head a more distinctly ovate form. The posterior pair of eyes are nearer each

other, and the larger anterior pair are more visible from the dorsum. The median tentacle

is of moderate length, with just a trace of a dilatation below the filiform tip, and furnished

with sparsely distributed short clavate cilia. The lateral tentacles are short and tapering,

and have a very few of the same small clavate cilia. The palpi are smooth under a lens, but

show very minute papilla? under a high power. The toughness and e.Kteusibility of these

organs are well seen in this species. The tentacular cirri also show a trace of an enlarge-

ment below the filiform tip, and have sparsely distributed short clavate cilia. These and

the tentacles are sometimes tinted brownish.

Jlodi/ rather elongate, slightly tapered in front and more distinctly from the anterior

third backward, and having thirty-eight bristled segments. In some the dorsum is

pale, but in others, as in the drawing, it is barred with brown throughout, the pattern iu

each segment posteriorly being beautifully defined. The under surface is pale. The

segmental prominence is distinct, and a considerable papilla projects between the feet.

The l)ody terminates in two long, tapering, caudal styles.

The pre-gastric caeca agree with those in Uarinothoi- imbricata.

Scales (Plate XXXIII, fig. 5) fifteen pairs, entirelj' covering the dorsum ; the first

pair rounded, the succeeding reuiform-ovate. The anterior cling somewhat firmly to the

pedicles. The surface is densely covered with minute chitinous papillae (really minute

spines), so that it appears like shagreen under the microscope. Towards the outer

border a few short clavate cilia project from the edge and also appear on the neigh-

bouring surface. The scales are comparatively thin, but of considerable toughness.

They increase in size posteriorly. Their colour is often pale, but in some it is brownish,

and in the coloured figure the papillffi of the scales and other organs are infested by a

blackish parasitic growth which greatly alters the aspect.

In two fine examples procured after a storm on the west sands at St. Andrews

(E. M.), the scales had a broad marginal belt in the exposed portions, leaving a large

ovoid pale region in the middle. The dorsum besides was richly tinted with brown.

Coloured examples, indeed, are more common in the north than in the south.

Many Lo<t:ogomcC occur on the scales of a specimen from the Moray Frith.

Feet.—The fii'st foot has a very strong spine and a group of about four short

bristles of the dorsal type.

In the second foot the dorsal bristles form a dense tuft, the closely arranged spinous

rows and the rudimentary bare portion at the tip being diagnostic, though the bristles

have not attained the length of the typical forms. The ventral division consists of a

series of slender bristles with long, tapering, spinous regions, and simple slender tips.

Moreover the shape of the foot is peculiar, the dorsal division iu latei'al view forming a

high crest, while the ventral is distinguished by its long, acute cone projecting

horizontally above the spine.

In the third foot the bifid condition of the ventral bristles is more evident, and the

dorsal are longer. The conical process of the ventral division is larger. By easy stages
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the typical foot (Plate XXX, fig. 12) is soon reached, showing a ventral division

terminating superiorly in a long conical process above the spine. The dorsal bristles

(Plate XL, fig. .")) spring from an oblique eminence, and are characterised by their great

proportional length, slight curvature, and gently tapered extremities, those next the

body having somewhat blunt tips, those ne.xt the ventral being more acute. The tips of

the blunt forms scarcely show a bare portion, the rows of spines being continued to the

tip, but the acute bristles next the ventral have a minute bare portion which sometimes

presents a slight keel. The spines are short and the rows very close, so that the bristle

is at once distinguished from that of Ilarmofhoe hnhricata, irrespective of the length of

the tip. The ventral bristles are numerous, long, and slender, the spinous region of the

upper forms being of great length, the rows closely arranged, and the spines rather

short. The tips are bifid, the terminal hook is small, and the secondary process makes

a very slight angle. Moreover the smooth region is remarkably short, the spines

passing up to the fork (Plato XL, fig. G). Both sets of bristles are of a lustrous pale

yellow, almost like those of Chloeia, and thus afford a contrast with the dull straw-

coloured organs of Hiu'iiiothoe imhricaia. In shape the ventral lobe of the foot is

peculiarly pointed, the base being bevelled superiorly, and with a projecting fold

inferiorly.

In the terminal feet the dorsal bristles are few in number, more slender and

elongate, the tip pointed, and the rows of spines distinctly wider. The ventral are also

few in number, slender, with long, tapering, spinous regions, and attenuate, simple tips.

The dorsal cirri present scarcely any enlargement below the filiform tip, are i>ale

throughout, have short clavate cilia sparsely scattered over the surface, and they are

longer distally than proximally. The ventral cirri are long subulate organs, the tip

extending considerably beyond the bases of the bristles.

The dorsal bristles are the seat in some of a peculiar blackish fungoid growth, as

indicated in the coloured figure. This minutely granular structure finds a suitable site on

the spiny ridges of the dorsal bristles, and thus both shaft and tip are barred with

black in a characteristic manner. This coating can readily be removed by pressui-e, and

no evident change is apparent in the bristle. It is rendered brown by hydrochloric acid,

while caustic potash does not seem to alter it much. This growth also aflFects the

spinous region of a few of the ventral bristles.

Hdhiti.—This is another example of the fact that species which frequent off-shore

waters in the north are found between tide-marks in the south, as in the Channel

Islands. It is a comparatively hardy form, and the example from which the coloured

drawing was made lived for weeks in the centre of Perthshire, though towards the

termination of the period many of the ventral bristles were shed.

After careful consideration this form has been associated with Savigny's Pohjnoe

setosissima.

Audouin and Milne Edwards (18-43) assigned forty segments to this species, and

they and Savigny found their examples at Havre.

De Quatrefages (1865) included it under his fourth group, in which the body is more

or less elongated, and covered by fifteen pairs of scales. He describes the species as

provided with a simple triangular head ; the median antenna large, about as long as the
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tentacle. The lateral anteunse small. Forty segments. Scales whitish, ol)liquely ovoid ;

sometimes spotted, with the entire margin ciliated. He points out that Savigny and M.

Edwards described individuals devoid of scales. Moreover he readily distinguished it

by its pale colour ; he thinks that Cuvier was wrong in saying Savigny found it at

Havre.

Baird found it in tube of Chittopterns instgnis from Beaumaris.

This species was carefully described by Grube ' from specimens procured at the

hircer and smaller Lussins and at Crivizza. He noticed its relationship to 1'. setogissima

of Savigny, but the latter had shorter palpi and two additional papillie, viz. twenty, to

the border of the proboscis. He" says the specimens so named in the Parisian Museum

were Ln'uilhi <jhthra, Mgrn., and Ecarnc imjMi:

Malmgren's artist represents the anterior pair of eyes on the dorsum, and of the

same size as the posterior pair.

The Pohjno'elxdijata of Claparcde, from Naples, approaches this form ; indeed, there

is little to differcnliate it. Claparede considered the 1'. ttitluculata of De Quatrefages as

closely allied.

In Prof. Kay Laukester's early remarks on this species the essential points were

omitted.

Ehlers alludes to the variations of the scales c.xliibited by the specimens from

different depths in the ' Porcupine ' Expedition of 18(30.

Dr. Hansen's (1882) P. glaherrhua appears to be this species. Unfortunately, while

placing comparatively little weight on the minute structure of the bristles, the

diagnostic characters relied on by this author would not appear to have been of much

avail.

It is difficult to make out to what species Audouin and Milne Edwards' Polyno'e

Isevis is to be referred. !Malmgren includes it under his Lseiiilla alba. Prof. Giard

(1886) considers that Folynov Isevis is not a variety of Polyno't setosissima, since the

scales in the former are smooth, whereas in the latter De Quatrefages distinctly says

they have a margin fimbriated all round, but he corrects himself in a subsequent

communication.' He does not think the P. Isevigata of Claparede is this species.

Hornell (1891) considers that it is the Lxnilla glabra, Mgrn., and found it

invariably present in the tube of Chietopterus in Herm.

Baron de Saint-Joseph * (1898) in a recent paper doubts if Prof. Giard and I are

warranted in connecting this species with Savigny 's form, which had lost its scales.

The description given by MM. Audouin and Edwards, however, though imperfect, comes

nearest this species. He also is doubtful about the inclusion of Claparede's P. Ixvigata

as a synonym, but there is no valid reason for altering the view already expressed.

' " BesclireibuDg neuer oder wenig bekannter Anneliden," ' Arch. f. Naturges.,' 1863, p. 37.

'Arch. f. Naturges.,' 1870, p. 2S7.

8 ' Bullet. Sc. Nord,' pp. 340, 341.

* Op. cit., 1898, p. 236.
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11. II AKMdTIluK AICKOLATA, (Iruhe, 1S60.

Sperijir Clioracters.—Body olongato, slij^litly ta])ci"ecl anteriorly, more so posteriorly,

and terminating in two caudal cirri. Bristled segments 37 to 3!>. Head somewhat

ovoid, with two elongated peaks in front, and clearly separated by an interval from the

base of the median tentacle. Posterior pair of eyes on the dorsum and in front of the

nuchal fold, while the anterior pair under the peaks are almost invisible from the

dorsum. The median tentacle is of moderate length, gently tapered, little if at all

dilated below the filiform tip, and densely ciliated. The lateral tentacles are .short, and

similar in structure. The tentacular cirri agree with the tentacle. Palpi of moderate

length, gently tapered from base to near the apex, wliicli is short and filiform. They

have rows of short clavate papillit, which diminish in size from base to tip, which is

bare. Scales fifteen pairs, imbricate, covering the dorsum and e.xtending over the

bristles. They vary in shape from the rounded first pair to the reniform kinds, and the

D-shaped posterior pair are studded with horny papillae of various sizes, from the small

rounded processes to the elongate forms which rise into bluntly conical spines pos-

teriorly. Margin ciliated posteriori}' from the inner to the outer border. Those on

the outer border are densely grouped and long. Dorsal cirri of moderate length,

tapered and densely ciliated almost to the tip. In many the distal half of the process is

dilated, so that the organ is liroadly spathulate, with the filiform tip projecting at the

distal region. Feet have a dorsal tuft of curved bristles which are densely spinous,

with a smooth tip, which has a streak as if a rudimentary tooth were present. The

ventral bristles ai'e rather slender, with tapering bifid tips and well-marked spinous

rows. The ventral cirrus reaches beyond the base of the bristles, and has somewhat

short clavate papillae.

Synonyms.

1857. Pdhjuoe areolafa, 0. fr. Costa. Annel. Nap., Tav. ii, figs. 2

—

2j.

1860. „ „ Grube. Arch. f. Xaturges., 1860, 72, pi. iii, f. 2.

1861. „ „ idem. Ein Austlug n. Triest n. Quarnero., p. 139, Taf. iii, fig. 2.

1864. „ „ idem. Die Insel Liissin, p. 78.

1865. „ „ De Quatix'fages. Ann., i, 2-32.

1866. Antinoc nubilix, Ray Laukcster. Trans. Linn. Soc, x.w, p. 37.3, Tal). li, f. 1— !'.

1868. Polynoe areolata, Claparede. Ann. diet. Nap., 71, pi. ii, f. 5.

1876. Harmothoe areolata, Mcintosh. Trans. Z. S., ix, 381, pi. Ixviii, f. :^, 12, 14.

1884. Tohjnoe areolata, V. Cams. Fanua Meclit., i, 200.

1886. Evarne areolata, Giard. Bullet. So. Nord, 341.

1888. Harmothoe areolata, De St.-Joseph. Ann. d. Sc. nat. (7), v, p. 169, pi. vii, f. 41

—

IS.

1890. „ „ ^lalaquin. Ann. Roulon., 18, pi. i, f. 1, 2.

Habitat.—First found by 0. G. Costa in the Mediterranean, afterwards by Prof.

E. Grube in the same sea and the Adriatic, and in Britain by Prof. Ray Lankester close

to and in the tubes of TireheUa lu'hnh.sa in Herm, by Mr. Cooper in the tubes of

Chietopterux, and by the author frequently under stones at Herm.
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The head (Plate XXVII, fig. 15) of this species is distinguislied by its somewhat

ovoid outline and the prominent peaks in front. The eyes are of moderate size—two on

the dorsum posteriorly in front of tlie nuchal fold and quite within the margin of the

head, and two at the outer and under surface of the peaks, so that they look forward

and slightly outward. The inedian tentacle is of moderate length, and tapers from the

l)ase towards tiie tip, which is filiform and densely covered with rather long cilia having

slightly bulbous tips. Scarcely a perceptible swelling in the preparations occurs below

the tip. The cilia (liininish in length distally, but extend along part of the filiform tip.

The lateial tentacles arise below and somewhat external to the median, are short, and

taper from the base to the filiform extremity. Short cilia occur on the surface and on

the filiform extremity as small papilla.-.

The tentacular cirri are similar to the median tentacle. The palpi are of moderate

length, gently tapered from the base to near the apex, which is filiform, though short.

They have densely crowded rows of clavate papilla^—more slender than in Uarmotho'e

'nnhricatn, and which gradually diminish from below upwards.

The hodij presents the usual slight convexity dorsally with the transverse depression

in each segment—especially marked behind the proboscidian region. Moreover much

of the body is of uniform breadth. Ventrall}' a central depressed area occurs in spirit,

with lateral elevations, from which the i-ather small segmental processes project between

the feet. Posteriorly it terminates in the caudal cirri.

Proboscis.—The proboscis is less massively muscular than in Lagisca or Harmothoe

imhricaia, and the horny teeth are smaller; indeed, they may be called minute. The

horny ridges are also less prominent. The terminal papillte of the organ agree with

those in Uartnotlioi}.

In the peripharj-ngeal space only one short pregastric caecum goes forward to the

second segment in front of the stomach. The second is nearly transverse. The

reduction of the c£eca is thus a marked feature.

The scales (Plate XXXII, fig. 17) are somewhat stiff and leathery, especially in

front. The first pair are more or less rounded, and thickened by the numerous large

chitinous areas terminating in the blunt spines, which are minutely nodular with short

chitiuous spikes. The surface of the scale is further cut into definite areas by a series of

chitiuous reticulations which enclose the space occupied by each bluntlj- conical spine,

and consequently in this (the first scale) irregular hexagons, pentagons, or similar

figures occur in the central region round the large bosses, while the margin is cut into

longer areas with intermediate small triangles—for spines—at the edge. Moreover the

right or upper differs from the left or under scale, the former corresponding more

particular!}- with the description, while the latter in the region overlapped b}- the former

is thinner, and has numerous smaller reticulations enclosing a diminishing series of horny

papillas from the central region of larger spines to the edge. The latter is also smooth,

but, with this exception, the edge has cilia all round, and of considerable length as well

as more numerous at the outer margin. The right or upper first scale shows a

continuous series of marginal cilia. The succeeding scales are more or less reniform or

somewhat ovate, according to their position, while the last are almost D-shaped. Their

general structure is similar, viz. the anterior and inner edge, that overlapped, being more
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or less thill autl smooth ; then the small papilla) stud the surface, and gradually increase

in size towards the posterior and outer edges. The liorder is formed of tlie long ridges

terminating in the niarginal, blunt, spinous papilla. 'J'lie smaller rounded bases of the

chitinoiis papill;\3 internally are so closely arranged that thoy resemble the shields in

certain regions of an armadillo. Moreovei-, whereas in the first scales the chitinous lines

which bifurcate to form the triangular areas of the margin are simple, in the rest they

form a complex and continuous seriea of letieuialioiis soniewiiat reseml;ling those in tlie

skins of holothurians (Plate XXXIII, fig. ;i). The minutely nodular or caespitose

condition of the chitinous spines is a marked featnre througliout. The posterior

border has cilia of considerable length internally, then they diminisli along the

]iosterior edge, again elongating on approaching the outer border, where they form a

long, dense fringe. The bulbous tip is minutely granular in its centre, and is continuous

with the central axis of the ciliiini. 'i'iie under surface of the scale is iridescent, with a

well-marked scar for attachment somewhat nearer the outer than the inner border. The

scales separate readily. Occasionally a small patcli of CeUepora is found on a scale.

Colour.—The dorsum has a light brownish or amber hue from the scales, the

posterior part of each of the latter being somewhat darker. The pinkish hue of the

body occasionally shines through these. The cirri are pale. The under surface is

iridescent bluish-pink, as in Foli/noi' scolopendrina. Kay Lankester speaks of the head as

being violet, and the pal])s deep madder-brown. In spirit they are dark greyish, streaked

with the lines of cilia. Towards the posterior end the dorsum has various transverse

streaks of dark greyish (in spirit). In rather more than the posterior third also a dark

touch occurs on each side of the base of the dorsal cirri, and there is a tendency for the

elevations in a line with the tuljercles for the scales to have a touch of the same colour.

The pigment thus seems to be connected with the cirrigerous feet, and consequently is

best developed behind the last scale-tubercle. On the ventral surface the posterior

third presents dark pigment touches on the segmental eminences, and the tint increases

in depth posteriorly, spreading outward on the bases of the feet. A touch or two of

pigment also occur on the anterior fo\ds of the mouth.

Feet.—The modified dorsal bristles of the first foot have smooth tips. The second

foot is small, with a flipper- or paddle-shaped fleshy region dorsally, the inferior margin

terminating in the long papilla for the spine. The bristles, though short, are typical in

structure. The ventral division is somewhat conical, terminating in the pointed region

for the spine, and from the tip of this process a long cutaneous papilla projects. The

bristles are slender with elongated curved spinous tips.

The third foot sliows a considerable increase in the size of both dorsal and ventral

bristles. The ventral are still proportionally slender, but the majority have bifid tips,

only the lower short forms having simple tips. The ventral cirrus has large clavate cilia.

The papilla beyond the spine is present.

The fourth foot approaches the typical condition except that the number of simple

bristles inferiorly is greater.

In the typical foot (Plate XXX, fig. 3) the superior division has a somewhat con-

spicuous tuft of elongate, slightly curved bristles externally, and shorter and more curved

forms internally (Plate XXXIX, fig. 17). The spinous rows are dense. The tip has a

46
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short siiiootli portion with, in man}', a sliglit thoiigli distinct streak, best marked in the

sliorter bristles, in which it forms a groove at the extremity. The external bristles (those

next the ventral division) form a contrast to the inner from their sharp tapering tips and

sliglit ciirvatun^ In the older specimens these bristles are often densely coated with

parasitic growths, such as alga3 and infusorians, besides mud. The ventral branch has a

series of rather elongate slender bristles with tapering tips, which, as usual, diminish in

length from above downward. The tips superiorly are attenuate, and one or two show

no secondary process, but this soon appears, again to disappear, in the shorter inferior

forms. One of the attenuate superior bi-istles with a bifid tip is shown in Plate XXXIX,
fig. 18. The spinous rows are rather jiromiuent. A shorter bristle again, with a slightly

abraded tip, is given iu Plate XXX IX, fig. 1'.). Inferiorly the bristles have slender,

short, spinous extremities with a minute secondary process, and, at the ventral edge of

the series, the tips are simple. The nearly cylindrical papilla above the ventral spine is

well marked ; and the ventral cirrus reaches beyond the base of the bristles, and has

somewhat slender clavate papillas.

Comparatively little change ensues in the bristles of the terminal feet. The dorsal

are more slender and proportionally longer, so that they extend almost to the tip of the

longest of the ventral division. The ventral division has the same type of bristles as

in front, except that they are more slender. The elongated forms usually found in this

region were not observed, but the specimens may have been recently injured. The

papilla above the ventral spine continues to the last foot.

The dorsal cirri are of two types, viz. those of the usual kind, with just a trace of a

dilatation below the elongated filiform tip, and densely coated with cilia, which are long

except at either eud of the series ; aud secondly, those with a greatly enlarged distal half,

so that the organ resembles a tennis-racket with the filiform tip appended to it, and

coated with cilia as iu the first form. This condition of the cirri was first noticed by

Ray Lankester in specimens from Herm, for Grube's original ones had only the slender

cirri. No connection between the sexual or other condition of the specimens and this

state of the cirri has yet been observed. In one instance these enlarged cirri were found

in the tubes of Cliastopterus, and were forwarded as parasites.

Reproduction.—A specimen of good size from Herm carried ova at the end of July

aud beginning of August.

Habits.—Ray Lankester, who placed it as a new species under the genus Antino'e,

thought it fed on Terebella nebnlosa, and I found some procured in Herm had fed on

Eunice aud other forms. It would not always seem to be an inhabitant of tubes of other

annelids, but occurs iu a free condition under tidal stones. De Quatrefages gave this

form a position near Harmothoc inil)ricata, but added nothing to Grube's remarks.

Giard (ISSO) includes it under the genus Evarne on account of the form of the head,

and the presence of chitinous protuberances on, as well as on account of the structure of,

the elytra. Yet the proboscis, the margin of the elytra, and the cirri present certain

characters which are almost sufficient to give generic distinction.

De Saint Joseph (18SS) seems to doubt my diagnosis in regard to Ray Lankester's

Antino'e nobilis, but it rests on a careful examination of specimens kindly sent me by

Lankester himself, and a survey of the same collecting grounds on the Channel Islands.

There is no doubt on the subject.
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Genus XIV.

—

I']v.M£m;, Mulnirircn, 1865.

Body rather sinull, ovate-oblong, attenuate posteriori}'. Lateral tentacles fixed

under tlie median, head deeply incised in front, and with prominent lateral peaks.

Eyes four, generally large, the anterior pair on the projecting lateral region

;

the posterior in front of the nuchal collar and widely separated. Palpi densely

covered with minute papillae. Scales, fifteen pairs, spinulose, ciliated or smooth

at the edge. Dorsal bristles shorter than the ventral, and with wide rows of spines

;

ventral bristles very long, with minutely bifid tips. Segmental papilla; well marked,

but not long.

1. EvAUNK [MPAi;, Johnston, 1839. Plate XXVI, fig. 5.

Specific Characters.—Head wider than long, with prominent peaks anteriorly. E^'es

large; posterior pair in front of nuchal collar, widely apart; anterior pair on projecting

lateral region. Median tentacle strong and moderately long, densely ciliated, madder-

brown, with a slightly dilated whitish region, marked off by bars, below the filiform tip.

Lateral tentacles inferior, subulate and tapering, with short clavate cilia. Tentacular

cirri similar to, but more slender than, the median tentacle. Palpi of average length,

with tapered extremities, and densely covered with minute clavate papillse. Body some-

what thin and flattened, broadest at the anterior third, thence tapering to the tail.

Segments thirty-eight to forty, greenish-brown on the dorsum, darkest in front, the pigment

forming somewhat regular bars and touches. Arch of pigment in the cirrigerous seg-

ments terminates laterally in two small touches of dark olive, besides other touches at

base of cirri. Ventral surface pale or brownish. Segmental eminence and papilla well

developed, commencing on the sixth bristled segment. Two long caudal styles. Scales,

fifteen pairs, mottled with brownish pigment, often with a yellowish speck in the centre.

First pair subcircular, rest reniform and then ovoid ; external margin densely ciliated
;

surface mostly covered with small horny papilUe, with larger ones towards the outer

and posterior borders, while along the latter are a few large p3Tiform or globular papillce.

Dorsal bristles translucent, rather acutely pointed, with wide rows of spines which cross

the shaft at right angles; ventral bristles with elongate tapering spinous regions and

minutely bifid tips ; the latter diminish in length inferiorly, and some at the ventral edge

have simple tips. Dorsal cirri like tentacular cirri; ventral cirri subulate, the slender

tips reaching the ventral bristles, and with numerous short clavate cilia.

Synonyms.

1839. Polynoe impar, Johnston. Aim. Nat. Hist., ii, 4-'^G, pi. .\xii, f. :!-

1840. Lcpidonote impar, Oersted. Annul. Dan. Consp., 13.

„ „ „ Grube. Fani. Anncl., 36.
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1863. Polynoe impar, ClnparMe. Aiiiit. u. Entwickel., 60.

1864. „ „ Kijllikcr. Kurz. Bericlit., p. l.j, pi. vi, f. •!•—6.

1865. Lepidonoius impar, Johnst. Cat. B. ^I., 112, jil. viii, f. 3—9.

„ Evarne impar, Maliiigren. Nord. Hafs-Ann., 71, Tab. 9, f. 7.

„ „ „ De Quiitrefages. Anneles, 22G.

1873. „ „ Sars. Bid. Christ. Fauna, p. 4.

1875. ,, „ Mcintosh. Invert, and Fishes, St. A., p. 110.

1876. „ „ idem. Trans. Zool. Soc, ix, 386, pi. Ixx, f. 1—3 ; ibid., p. 398.

1879. „ „ Tauber. Ann. Dauic, 81.

1886. „ „ Marenzeller. Porif., &c., Jan Meyen, p. 11.

„ „ „ Giard. Bullet. Sc. Nord, i, 10, with figs.

1888. Harmothoe impar, De St.-Joseph. Ann. d. .sc. nat. (7), v, p. 162.

1890. „ „ Malaqnin. Ann. Boulon., 18.

1891. Polynoii (Evarne) impar, Hornell. Op. tit., 232, pi. xiii, f. 3 and 6.

1896. Harmothoe impar, var. Pagenslecheri, Michaelsen. Polych. Fauna, p. 7, pi. i, f. 1.

1898. „ „ „ „ Do St.-Joseph. Op. cit., 1898, 231, pi. xiii, f. 14—20.

Habitat.—Everywhere distributed round the British shores—from Shetland to the

Channel Islands, and ranging into the Atlantic to the depth of 690 fathoms, as well as

extending (fide Verrill) to the shores of America, from Cape Cod to the St. Lawrence.

It occurs not only in purely salt water, but in such lochs as Loch Portan, Lochmaddy,

which receive a stream of fresh water, small examples are likewise found.

Length about an inch. The finest examples in my collection are from the west

coast of Ireland and the Irish Channel.

Head (Plate XXVII, fig. 13) somewhat wider than long, with the usual median

groove, which widens out anteriorly to join the prominent lateral peaks. The eyes are

large and visible from the dorsum, the posterior pair widely apart, and situated imme-

diately in front of the nuchal collar; the anterior pair, which are scarcely larger than the

posterior, being on the projecting lateral region, and thus little removed from the former,

wliile the}' are separated by a considerable interval from the peaks. In an example from

Whalsay, Shetland, the anterior pair of eyes were nearer the posterior than usual. In

those from deep water the eyes are somewhat larger, but forms between tide-marks

show considerable differences in this respect, some having large, others small eyes.

Again, a young specimen 6 or 7 mm. long, procured on a thick mass of Fltistra off Fermain

Bay, Guernsey, had no eyes. The median tentacle is of considerable length and strength,

generally of a madder-brown colour, and with a pale dilatation marked off by bars below

the filiform tip. It is rather densely covered with clavate cilia, some of which equal in

length the diameter of the process. The lateral tentacles are inferior, subulate and

tapering, and have numerous short clavate cilia. The tentacular cirri are similar to,

though smaller than, the median tentacle. Palpi of average length—with a tapered

extremity, and densely covered with minute clavate papillae, which occur from the base to

the commencement of the filiform tip. These papillEe are proportionally large.

Bodij moderately elongate, somewhat thin and flattened, the broadest part being

about the anterior third, and thence tapering to the tail. The hue of the dorsum is

greenish-brown, darkest in front, and forming somewhat regular bars and touches along

the back. Some, again, have the dorsum very prettily and symmetrically barred with



EVARNK LMTAi;. 355

brown utter the coiuliLion in Lutjiaca. In the cirriguroiis segments the arch or band

of pigment in the middle of the body terminates in two small touches of dark olive-

green, and other touches occur at the base of the cirri. Nine or ten of the terminal seg-

ments show these specks on every foot. The proboscidian region is often deeply

pigmented. The ventral surface is pale and iridescent, only a tinge of l)rown occurring

on the ridgo in front of the mouth. A variety from Bressay Sound, Shetland, has the

ventral surface (lull olive throughout, with lighter bars, while the dorsum is much

variegated with brownish-olive and dark touches. Rarely the anterior half of the mouth is

dark olive, and a double row of dark touches occurs at each side of the median depres-

sion, while the dorsum is pale madder-brown. In some large examples the elevated ridges

posteriorly show pale olive pigment, which in each segment presents two transverse bars and

a pale centre. The median longitudinal region is pale. In others similar pigment extends

forward to the proboscidian region. The segmental papilla is evident on the si.xth foot,

and continues nearly to the posterior end. In size it is comparatively large, though it is

not long, and points between the feet. The body terminates posteriorly in two long

caudal styles, which are much larger than the adjoining dorsal cirri.

Proboscis.—The extruded proboscis shows a range of nine papilte of the usual

dactylozoid shape dorsally and ventrally. No pigment occurs in the centre of these

organs. The pi'egastric and other caica follow the arrangement in llannotho'e.

Scales (Plate XXXII, fig. 18) fifteen pairs, in the smaller thirteen to fourteen pairs,

somewhat rough in aspect, mottled with brownish pigment and often with a yellowish

speck in the centre, best marked posteriorly. The first pair are suborbicular, the

siicceediug reniform, and the posterior more or less ovoid, though angles are occasionally

formed. The external margin is densely ciliated, the cilia having bulbous rips and

varying in length. Moreover many occur on the neighbouring surface of the scale, and a

few are scattered within the posterior margin. With the exception of the inner and

anterior area the entire sui'face is covered with small horny papillae, which often increase

into small spines widely scattered towards the outer and posterior borders, while along

the latter are the large pyriform or globular papillaj so characteristic of this species.

Some of these occur even on the first scales. The summit of each is occasionally roughly

papillose, or with a series of large conical spines. These large papillae are sometimes

absent,—as, for instance, in those from the tidal region at Lochmaddy, in an example

from (J90 fathoms (Station 1, ' Porcupine,' 1870), and in others from Station G and outside

Gibraltar, while the cilia along the border are longer. Young specimens, as a rule,

have smaller processes along the posterior border. Malmgren's figure shows the low

rounded bosses very well. The scales are somewhat thin, and the under surface is

smooth and glistening. The cilia on the scales are frequently overgrown witli a granular

parasitic structure.

In a large specimen dredged by Dr. Gwyn Jeffreys off Valencia the scales were

devoid of tubercles. Considerable variation, indeed, exists, for some of those from Herm
have shorter cilia with more distinctly globular heads, a feature accompanied by smaller

dorsal bristles.

Feet.—The first has a few comparatively short dorsal bristles, slightly curved, and

with closer and finer serrations than the typical form. A very short conical portion at

the tip is smooth.
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The second foot lias a dense tuft of dorsal bristles wliicb, though shorter than the

typical forms, already show the chief characters in regard to the rows of spines. They

have a more distinct curvature and less tapered tips than the succeeding forms. One or

two at the inner side (next the body) have the finer rows and aspect of those at tlie base

of the tentacular cirri. The ventral bristles have elongated spinous regions, the upper

and middle with slender bifid tips, the lower with simple tips.

The foregoing, therefore, requires little change to assume the typical form (Plate

XXX, fig. 7), which has dorsally a fan-like groui) of translucent bristles, springing from

a prominent ])rocess, with rather acutely j)ointed tips, the bare portion being short. 'I'he

smooth tip is formed like a knife, the dorsal edge being lievelled to the ventral (next

the spines), and this shows in some ii differentiation as in the figure. In lateral

views the somewhat wide spinous rows pass nearly at right angles across the

lonp; axis and stand out prominently at the edge (Plate XXXIX, fig. 20), a condition

probably duo to tlie nearly opposite condition of tiie rows. The aspect is thus different

from the more powerful bristles of Harmothoi' antUopis with the curved and oblique

spinous rows, which project very little at the edge. Such groups of bristles (doi-sal) form

a gradational series under pressure, those next the body being proportionally thicker

and shorter—with more closely arranged spinous rows, the series rising to the much
longer and more tapered central, and then declining to the more slender forms adjoining

the ventral. Some of the latter are very slender— with finel}' tapered tips. Occasionally

these bristles are more curved and less tapered than usual.

The ventral bristles are moderately elongate, and superiorly have a long, slender,

tapering spinous region—the rows appearing as oblique bars—and a minutely bifid tip

(Plate XXXIX, fig. 21). The spinous region becomes shorter and stouter, and the rows

of spines more delicate, while the tip is more distinctly hooked, and the secondary

process, wliich passes nearly straight out or with a very slight angle, is more evident

(Plate XXXIX, fig. 22, representing one of the lower median). Inferiorly the bristles

diminish in length, have a well-marked hook at the tip, and delicate oblique lines from

the tine spinous rows. The bristles throughout are pale, with a faint straw-colour. The

shape of the fleshy part of the foot is characterised by the length of both dorsal and

ventral processes for the spines.

Posteriorly the bristles become shorter and more slender, the dorsal being propor-

tionally long and nearly straight, with well-marked rows of spines which are nearly

opposite, so as to differentiate these bristles from others. The ventral are also very slender,

and the tips in the terminal feet are so attenuate that it is difficult to make out the bifid

condition. Thecate infusoria are common on the dorsal bristles.

The dorsal cirri are finely tapered, and present a slight enlargement towards the

filiform tip in life, whilst in spirit-preparations this is very evident, and more opaque than

the rest; and they are densely covered with long cilia with bulbous extremities, visible

under a lens. The ventral cirri are subulate, and also have a filiform tip which reaches

the bases of the ventral bristles. They have numerous short clavate cilia on the

surface.

A curious appearance occurs in both dorsal and ventral bristles of a specimen pro-

cured by Canon Norman in 1S79 in Norway (Lervig Bay, three to twenty-five fathoms).
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and is probably duo to imperfect or peculiar preservation. Crystalline masses are present

in the centre of the bristles, and in tlie case of tlio ventral distend in some the bases of

the spinous region.

Reproduction.—Specimens procured in Norway in summer (Canon Norman states)

bear large ova. Small examples (about G nun.) from Loch Portan, Lochmaddy, had

advanced ova in August. A little larger example had advanced ova in Whalsay on

July 17tli. A ripe male again occurred at ninety fathoms off North Uist in July.

No ripe forms have been seen at St. Andrews, though numerous small ova are present

in the middle of May.

Hahits.—The haunts of this species are similar to those of other Polynoida). It

occurs under stones between tide-marks, in the crevices of tangle-roots, and in the

cavities of .shells—both bivalve and univalve. It was also included in the annelids pro-

cured from holes in tlie telegraph cables in 187G, and vrhich were thought by Dr.

Carpenter to be borers in the gutta-percha. It is of course free from suspicion on this

head.

It presents a rougher aspect than Ilarmothoij iuibriaUa, from which it likewise

differs in colour, and it is much more tapered posteriorly. It is also more lively, being

active and irritable, as well as frequently breaking in pieces if molested. The movements
are more graceful than usual in the group, and the long caudal styles are generally

carried nearly in contact. It is likewise brilliantly phosphorescent. Like others of the

family, it bears confinement well, and can be transmitted inland and kejJt for months in a

small vessel of soa water.

In this, as in other forms, palpi and other appendages as well as the posterior part

of the body are readily reproduced.

Parasites.—Levinsen mentions llerjihi/llubius crassirostris, Sars, as a Crustacean

parasite fixed to the body of Evarne impar in Norway.

Dr. Jolmston's Lepidonotus pellucidus may be a young example of Eiarne.

Claparede (1SG3) drew special attention to the palpocils on the cilia of the cirri, and

showed how general these organs were in the annelids.

De (^uatrefages (18G5) followed Johnston in assigning only thirteen pairs of scales

to this species. Prof. Giard (1886) does not think that the P. articulata of Claparede

is identical with this form, as I did in the 'Zoological Transactions.' He also says

P. .-^piaifcra, Elders, is an allied but not identical form, since the po.sition of the eyes is

different, and the elytra arc not fringed as in JJ. impar. Remarks on these forms are

made elsewhere.

Hornell (1891) records examples from Southport of 33 mm. in length, and thirty-

seven segments, whereas Malmgren gives only thirty-five and De St.-Joseph thirty-

eight.

Varieties.—A variety from 358 fathoms in the^ ' Porcupine ' of 1870 shows some

shorter ventral bristles, the dorsal being pointed. It is a female.

In young specimens procured in the ' Triton ' in 1883 by Dr. Gwyn Jeffreys only

the intermediate horny papillaj occurred on the scales along with the cilia. The eyes

were invisible in the preparations.

Dr. Michaelsen dcsci-ibes a variety from Heligoland, Harmothoe impar, var.

Pagenstecheri, of which he gives a special description. By his courtesy a careful
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examination of the microscopic i)reparations has been made. The form agrees with the

typical British examples. Malmgren's artist had omitted the cilia on the ventral cirrus,

wliilc in the description they are not mentioned. Baron dc St.-Joseph, in a recent

puMiciition,' alludes to the same form, and appears to agree with the original author in

thinking it necessary to make a variety.

Another well-marked variety was procured between tide-marks, Herm, under a stone

in August, 18G8, and also at Loclimaddy, North Uist. "While in regard to the general

outline, the shape of the head, the position of the eyes, and the arrangement of the

pigment on the dorsum, it agrees with the ordinary form, the dorsal bristles are shorter,

though they do not deviate from the typical structure ; and the same may be said of the

ventral. The scales, however, vary, since the cilia on the outer border are shorter than

usual, and have large ovate heads containing granular epidermic elements; some of these

also occur within the posterior border, while along the whole of the latter is placed a

short series of cilia with large globular heads and short stalks, the terminal ones only

towards the inner l)onler l)ecoiniug ovoid instead of globular. The general surface of

the scale is studded witli larger tubercles ; and few of the others, except towards the inner

region, and one or two of those near the posterior border, assumed considerable pro-

portions, while none were so large as usual. A similar variety in regard to scales was

procured by Dr. Gwyn Jeffreys in 18G8 in ninety fiUhoms off North Unst, Shetland, but

the ventral bristles were more slender, both somewhat approaching those of E. Johnstuni,

though the dorsal were more tapered towards the tip. The specimen was a male.

2. EvAUNt JoHNSTONi, Mclittosk, 1876.

Specific Characters.—Distinguished from E. impar bj- the deep brownish hue of the

dorsum, and the brownish-purple proboscis ; eyes more minute, the anterior pair not

visible from the dorsum. Scales with fewer and larger horny papUlse, longer, fewer,

and more delicate cilia along the posterior and outer borders. Dorsal bristles more

slender and less tapered distally ; ventral more slender, and with longer bifid tips.

SY^'O^TM.

1876. Evarne Johnstoni, Mcintosh. Trans. Z. S., ix, p. 398, pi. \-ii, f. lo—18.

Habitat.—BredgeA at Station 3, ' Porcupine,' 1870, in 690 fathoms in the Atlantic;

Station 115, West Ireland, August '20th, 1890 (Mus. E. Coll. Science, Dub.). Ranges to

Norway."

Length about 9 mm.

1 ' Ann. d. sc. nat.,' viii ser., v, p. 231, 189S.

- Canon Norraau, 1879, Stat. 30—34, 41 and 44.
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Tlio licidl (I'liite XXVII, fig. 7, fi'uiii a largr example, and fiy. 12, .small example),

has the same form as in A', iiiipur, and is j)ale tliroughoiit in tlie preparations, the absence

of pignunt at tlie liaso nf liio tentacle being noteworthy. The eyes appear only as

niiniiti' lilai'k points; two lie at the posterior boi'Jer of the heail, almost hidden by the

colhir; two laterally in front ot these, as in the ordinary species. A variety dredged

by the I'orcnpinc ' in 187<I at G'.)0 fathoms has very large eyes (Plate XXVII, fig. 7),

the anterior paii' liaving a lens-like corneal thickening. Adnlt Norwegian examples

show still fnrther increase in these organs,

L'odi/ apparently similar in shape to E. impar, viz. abrnptl}' diminished in front and

gently narrowed from behind the anterior third. The dorsnm has a deep brownish hue,

with a tinge of purple in front—from tlie proboscis. Behind the latter the pigment is cut

into bars by the pale belt at the junction of each segment. The ventral surface is pale,

the mai'gins of the oral aperture alone being deeply tinged w itli lirown. The segmental

eminence is distinct, but the papilla is minute.

In the examples the proboscis is more or less extruded, and the usual number of

conical papiliaj (nine) fringe each lip.

Scales.—A single reniform scale occurred in the vessel, and from what is observed

in the examples from Norway it would seem to belong to the specimen. The surface,

with the e.xception of the inner fifth, has rather large conical horny papilla*, often with

blunt spinous tips, while the adjoining external and part of the posterior border have a

few long and very slender cilia, with a somewhat fusiform tip. The contrast, therefore,

with the more densely and minutely spinous scale of A', impar is marked; the cilia,

moreover, on the outer edge of the scale of the latter are more numerous, larger and

longer, and globose at the tip.

Feet.—As in J'J. impar, the second foot presents shorter dorsal bristles with less

tapered tips, but otherwise they are of similar structure to the succeeding. The ventral

bristles of this foot do not project more than the dorsal, and hence are short as well as

slender, the long attenuated spinous region ending in a hair-like tip.

In the typical foot (Plate XXX, fig. G) the dorsal division bears longer and more

slender bristles than in E. impar, the slight tapering towards the tip being a noteworthy

feature, and the rows of spines are even more distinctly marked. The smooth terminal

portion is decidedly shorter than in the latter, and in some cases it presents a slight mucro

at the extremity, then a shallow notch, and another elevation a little above the first row

of spines. A long clear shaft projects beyond the foot before the rows of spikes appear,

so that the bristles are comparatively long. One of the stronger bristles is represented

in Plate XXXIX, fig. 23, wliile the tendency to differentiation of the tip is observed in

fig. '24, Plate XXXIX. The superior ventral bristles have tips so attenuate that it is

difficult to make out their structure; but the bifid condition is present, with the

exception perhaps of the first. The next series have much longer and stronger distal

regions, with extremely delicate and translucent bifid tips; the terminal hook is short

and very slightly curved, and the secondary process is rather short and broad, and passes

far up, while the rows of spines are distant and well marked. The tips of the succeed-

ing (lower) bristles become broader and shorter, but the character of the termination

I'emains the same. Toward the inferior edge the tip is simple, only a faintly developed

47
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hook being present. All are very translucent and delicate. One of the elongated forms

near the dorsal edge of the fascicle is shown in Plate XXXIX, fig. 25, and a more highly

magnified tip in Fig. 27, the arrangement of the spines and the short bifid tip being

characteristic. The bristles from the middle of the foot are exceedingly translucent and

very faintly serrated (Plate XXXIX, fig. 20, and a tip more highly magnified in Plate

XXXIX, fig. 28). In large examples from Norway the dorsal bristles show more

acutely-tapered tips, but otherwise the characters closely approximate.

The dorsal cirri have a filiform tip without enlargement, and rather long clavate

papillEe sparsely distributed. The ventral cirrus is slender and elongate with a finely

tapered tip, which in the preparations ends in a slight enlargement. Short clavate

papilljB—sparsely distributed—occur on the surface. The tip reaches considerably

beyond the base of the lowest bristles.

The species is broadly distinguished from E. impar by the deep brownish hue of the

dorsum and the brownish-purple proboscis, by the structure of the scales, which have

only large horny papillas and few and slender cilia, by the longer, more delicate, and less

tapered dorsal bristles with shorter tips, and by the more slender ventral bristles with

much more finely tapered tips.

The capture of a variety during the ' Porcupine' Expedition of 1870 at 090 fathoms,

in which the eyes are large—especially the anterior pair, which have a lens-like corneal

thickening—and still more the presence in Norwegian waters of a form closely resembling

Evarne Johnstoni in colour, but differing in having very large eyes and in other minute

particulars, raise the question as to how far such species vary with age, sexual con-

ditions, and environment. The younger Norwegian forms agree with the description of

E. Johnstoni, except that some have larger eyes (without a lens-like thickening). In the

larger and older forms, however, the eyes still further increase in size, the lens-like corneal

thickening of the anterior pair leaving only a rim of black pigment round the edge. The

posterior pair are also provided with the central lens-like thickening. The dorsal bristles

are broader, more acutely pointed, as well as somewhat more closely spinous ; and the

smooth portion at the tip is longer, so that it is dagger-shaped. In the ventral bristles

the tips are bifid even to the ventral edge of the foot. Age, therefore, considerably

alters the foregoing organs. The scales differ from those of E. impar, and agree with

those of E. JohnstoiH.

The prominent question therefoi'e is, can Evarne impar pass insensibly—by epigamy,

for instance—into E. Johnstoni, as in many other groups of annelids ? So far as present

observations go, a negative reply would seem to be most in harmony with the structure

of the scales, the eyes, bristles, and the geographical range. Further knowledge may
show the propriety of union, but at present it is better to leave the question as it is.

Prof. Giard (1886) finds a third and closely allied species of Evarne commensalistic

on Cucumaria peiitactes off" Brittany and the neighbouring shores of France.

3. EvAKSE HoBRECHTi,^ McIntosh, n. s.

Specific Characters.—Head comparatively small, and in the adult the eyes are very

large; both pairs more or less lateral in position. Median tentacle long, tapering,

^ Named after tlie distinguished Pi-ofessor of Zoology at Utrecht.
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smootb, and the tentacular and cii rildiiii a|)|icndai(cs an- also smootli. The palpi are

large, slightly tapered, and sinootli. Body ratlirr short and broad, about thirty-one

bristled segments, much tapered posteriorly, and furnished with a caudal rudder in the

shape of a thick style witli a membranous flap, tapered IVuni hase to apex. In structure

it is delicate and brittle, and is tinted of a deep madder-brown l)Oth dorsally and vontrally.

Segmental eminence marked, but no distinct papilla is visible. Scales, fifteen pairs, thin

but tough, rounded in front, rest large and ovate, completely covered with minute spines,

but with a smootli edge ; some cling firmly to tlie peduncles. Feet of considerable

length, dorsal division rudimentary ; bristles translucent, large, long, and acutely pointed,

with wide rows of spines like an Equisetum ; ventral division large, ovate at the tip, and

having a broad fan of very long slender bristles with long spinous regions and acute tips,

mostly bifid. Ventral cirrus comparatively long and slender.

Habitat.—Procured l)y the ' Triton ' in August, 1882, at GOO fathoms ; at Station 2,

500 fathoms; in the tow-net at :]00 fathoms, and again at the surface.

Lenrjth about 14 mm.
Head (Plate XXVIII, fig. 6) comparatively small, broadly ovoid, with a median

groove and two prominent anterior peaks. Both pairs of eyes are dorso-lateral in

position, their largest surface in the preparation being lateral. Their large size and

the limited area of the head leave little of the lateral region free, viz. a small portion at

the peaks, the narrow line of separation between the pairs, and the brief space between

the last and the nuchal collar. No distinct trace of a corneal opacity is present. From
the contour of the head the anterior pair look forward and outward, the posterior out-

ward and upward. Both pairs are partially seen from the dorsum. In young examples

the eyes are considerably^ smaller. The long median tentacle is pale, slightly enlarged

immediately above the basal region (in spirit), then it tapers to the filiform tip. Its

surface is quite smooth, the median nerve-trunk being readily seen through its translucent

granular layer. The lateral tentacles are pale, subulate, and small, with a filiform tip

and a madder-brown basal region. They likewise are quite smooth. The palpi are

smooth, of moderate length, and somewhat thick, with comparatively short tapering tips.

They have a faint tinge of madder-brown at the base. The tentacular cirri, the upper of

which is, as usual, larger than the lower, have a similar form to the median tentacle.

Bodij covered by the large scales ; of about thirty-one bristled segments, and com-

pai'atively short and broad. It is slightly narrowed in front, and tapers somewhat

rapidly posteriorly. The dorsum has a madder-brown hue, with transverse elliptical

markings in the middle, paler on the feet. Posteriorly the segments have very beautiful

patterns, the madder-brown ellipse being surrounded by a pale and somewhat crenate

line. The entire under surface is madder-brown, with a pale median band, and iridescent,

the darker region in front showing fine metallic lustre. The feet are also slightly tinted

of the same brownish hue, the ventral cirrus being thus rendered conspicuous, and

between its base and the body a pale transverse line occurs. The segmental eminence is

marked, but no distinct papilla is visible—a feature perhaps associated with the pelagic

habits of the species.

Postcrioi'ly the body terminates in a single comparatively' thick style, which arises

beneath the anus and to the left. It remains nearly cylindrical from base to tip—which
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is somewhat bluntly rounded. The remarkable feature about it. however, is the presence

of a broad web or lamina attached to its lower surface, and which tapers from base to

tip. The organ, therefore, forms an efficient rudder. The body is delicate and brittle,

and tho length of the bristles still further adds to the characteristic appearance.

Scales (Plate XXXIII, fig. 1), fifteen pairs, thin but tough, entirely covering tho

back, comparatively large and apparently smooth to the naked eye, but minutely granular

under a lens. The first pair are rounded, the succeeding more or less ovate, and all with

a smooth border. The entire surface is studded with minute horny spines, which increase

in size from tho inner to the outer border, and especially posteriorly. No part of the

scale is free from them. It sometimes happens that a few of the larger conical spines

project beyond the posterior border under examination, but otherwise the edge is smooth.

In sliape almost all the spines are acutely conical. The scales are pale, and the scar for

the pedicle has an unusually large area behind it, from the great development of the

posterior region. Tlie scales, as a rule, adhere firmlj'. In a mounted scale a number of

rounded bodies of various sizes, with a distinct capsule and granular contents, occurred,

along with certain rectangular bodies composed of two halves, like Desmids. Their

nature is enigmatical.

Feet.—The first Ijears a short, slightly curved bristle or two of the dorsal pattern,

and resembling the shoi'ter forms next the body in the typical foot.

Tho second foot presents a double ellipse—one for each division—with the project-

ing papilla for the spine, the inferior having in addition a fleshy digit-like process

above the spine. A few of the inner bristles of the dorsal tuft are short and curved like

those of the tentacular cirrus, each, however, having a smoothly pointed tip. The chief

bristles are long, translucent, and tapering, with a long bare tip marked by wide and

slightly oblique spinous rows, so that in some views it resembles an Equisetum of glass.

The ventral bristles are slender and elongate, with long spinous regions tapering to a

delicate tip, which is bare, and provided with a terminal hook. The filiform tip of the

long venti'al cirrus extends beyond the bristles.

The next foot leads to the typical shape, which is peculiar, since in a ventral view

the tip is I'ounded. In profile, again (Plate XXX, fig. 10), the outline of the ventral

division is comparatively deep and rounded, with the spine near the middle, and the bristles

project as a broad fan. Dorsally the bristles (Plate XL, fig. 1) are remarkable for their great

length, diaphanous nature, and brittleness—conditions pointing to a pelagic habit. The

dorsal lobe itself forms only a small boss or eminence, and is thus in marked contrast

with the same region in Ecarne xmpar. From the inner side of this eminence spring

a few short, slightly curved tapering bristles, with closer rows of spikes, next which

are some shorter straight ones (Plate XL, fig. 3). The rest are large straight bristles

(Plate XL, fig. 2), tapering almost from the base to the smooth and sharp tip. The

spinous rows are short, slightly oblique, and very wide, as in an Equisetum, the appearance

of the whole being diagnostic. The ventral series consist of elongated and slender

bristles (Plate XL, fig. -i), with long and finely tapered spinous regions superiorly. They

terminate in a long smooth tip, which is bifid and slightly hooked. The bifid condition,

however, is difficult to detect in some, and inferiorly the tips are simple. The bristles

can be followed in the diaphanous foot inwards to the muscular boss at the spine.
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Posteriorly tlic dorsal LMninLMici- disappears, and tlio bristles become more slender,

but still retain their cliaracteristic structure. Tlio tips of the slender ventral series are

extremely elongate, but traces of the bifid condition are still to be found in many. Tho
foot is thus practically formed of the ventral lobe.

In young examples tho bristles, especially tho ventral, are proportionally longer,

and at this stage—5 to G mm.—two were pelagic at the surface.

In the development of these bristles the tip is practically complete on issuing from

the foot, and additions are made posteriorly as it pushes out.

Tho dorsal cirri have the form of tho tentacular cirri, and their filiform tips extend

beyond the bristles. The ventral cirri are slightly brownish (madder), elongate,

subulate organs, the slender tips of which extend beyond the fleshy part of the foot.

They are perfectly smooth.

The delicacy of tlie body, tlic structure of the feet and ])ristles, as well as the

rudder-like caudal style, show tliat this species has peculiar haljits, probablj' niore or

less pelagic. What relation it may hold to other forms is unknown, and epigamy, or the

epitocous condition, may yet be clearly demonstrated in the family.

4. EvAKXK ATr.ANTicA, }frIntosh, 1897.

Specific Characters.—Head like that of Krarne impar, but the cilia on the tentacles

and the papillte on the palpi seem to be smallei*. The cirri generally are more slender.

Dorsal bristles longer and less curved than in iJ. impar, and their rows of spines closer.

Ventral bristles have longer tips than in E. impar.

Synonym.

1897. Evarne utlantica, Mclntosli. Ami. Xat. Hist., slt. (5, xx, p. 168.

Habitat.—Dredged at Rockall (Station :5a) by the Royal Irish Academy's Expe-

dition, June loth, 1896.

A fragment of about fifteen segments of the anterior end.

The head resembles that of B. impar, Johnst., in general outline, but differs in

having- somewhat smaller eyes. The tentacles and palpi also are similar, though the

cilia on the former and the minute papillae on the latter are less bold. The cirri

generallj' are a little more slender.

The bodi/ is tliicker and more massive than in £. impar of the same size, and both

dorsally and ventrally in the preparation has a pinkish skin-colour. The arrangement of

the bristles at the side of the body is more trim. No segmental papilla is observable,

though the eminence is distinct. In this respect it agrees with E. impar of the same

size, in '.viiich the papilla only becomes noticeable about the twelfth bristled foot. In

large examples it is evident on the seventh bristled foot.

Feet.—The first foot (bearing the tentacular cirri) lias a few short bristles conforming

to the dorsal type, though with somewhat closer rows of spines. In the second foot the

dorsal bristles are longer and less curved than in /J. impar, and while there may bo room

for doubt concerning the proportionate distances of the spinous rows, tliero ran be none
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about tbo length of tbe smooth portion at the tip, which is diagnostic of this form and

also of Evarne Noiinani? Tbe present species differs from tbe latter, again, in the more

tapering extremities of these bristles, and in tbe closer rows of spines. Tbe spinous tips

of tbe ventral series are somewhat longer than in E. hnpnr, and in this respect approach

E. Noriuani.

In the typical foot the lower lobe is more pointed and the ventral cirrus longer than

in E. impar, so that it projects as far as the tip of the foot. The translucent dorsal

bristles (Fig. 31) arc considerably longer and less curved tlian in tbe typical species, and

their rows of spines much closer, the latter character also distinguishing them from

E. Normani. Tbe ventral bristles (Fig. 32) approach those of tbe latter species more

closely than those of Evarne Johnstoni, he'mg somewhat shorter than those of £. Noi-niani,

which, again, have stronger tips than those of E. Johnstoni.

Fig. 31. Fio. 32.

iij'i',1

Fig. 31.

—

lip of a dorsal bristle of Evarne ailnnlica. x 350.

KlG. 32.— Tip of a veutral bristle of Evarne aflantica. x 350.

No scales are present. In all probability they approach those of E. Xonnani.

By tbe lengthening of tbe tips of tbe ventral bristles and their general slenderness

this species and E. Johnstoni come near Anti)we and allied forms.

1 Op. cit., 173, pi. iii, fig. 13.
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Genus XV.—Antinok, Kinhcnj, 1857.

Lateral tentacles arising under tlio Imso of the median tentacle ; cephalic lobe with

lateral peaks anteriorly. Palpi subulate, densely covered with minute ])apilla3. Dorsal

bristles lon<^ and tapering, with well-marked spinous rows. Ventral bristles long and

slender, with elongated spinous regions and Iiair-like tips. Segmental papillx* distinct

though not largo.

This genus approaches Harmothoe.

1. Antinok Sai;si {Kinlicr(j), MaJingren, 1865.

Specific Characters.—Head about as long as broad, with two acute anterior peaks.

Two posterior eyes, nearer each other and smaller tlian the anterior, which are situated

within the dorsal margin of the widest part of the head, and considerably removed from

the anterior peaks. Median tentacle brownish, tapering, with a long filiform tip and

numerous long clavato cilia. Lateral tentacles with short clavate cilia. Palpi long and

tapering, with minute clavate papillae, often with processes on the blunt tips. Tentacular

cirri with very long slender tips and numerous clavate cilia of moderate length. Body

somewhat broad, most distinctly tapered posteriorly, segments thirty-eight ; dorsally of a

brownish line—in various transverse belts posteriorly. Scales, fifteen pairs, ovoid or

rounded, soft, rather opaque, and with cilia of moderate length on the outer and

posterior borders, while some show minute conical spines on the surface. Dorsal

divi.sion of the foot with a prominent spine, and rather long, slightly curved tapering

bristles with well-marked spinous rows, whicli in jirofile occupy half the bristle, only a

minute portion of the tip being bare. Tlie ventral division has a very prominent

spinigerous lobe, and a series of slender bristles—with long sjjinous regions and hair-like

tips. Dorsal cirri long, tapering, with a filiform tip, and the surface has numerous short

clavate cilia. The ventral cirrus is subulate, rather long, and with short clavate cilia.

Segmental papilla begins on tlie fifth foot.

Synonyms.

1865. Antinoe Sar.ii (Kbg.), Malmgren. Nord. Hafs-Ann., p. 75, tab. 9, fig. 6.

1871. „ „ Ehlers. Spitzb. Annel., Ann. Nat. Hisfc., 4th ser., viii, p. 53 (transl. from Sitzb.

d. Phys.-med. Soc, Erlangen).

1873. „ „ Sars. Bid. Christ. Fauna, p. 5.

187-1-. „ „ Mcintosh. Ann. Nat. Hist., April, 1874, p. 263.

1875. „ „ P]hlers. Annel. ' Porcup.,' 1809, p. 33, Taf. ii, f. 3 and 4 (Zeitscli. f. w. Zool.,

XXV, p. 53).

1879. PolynoH Sarsi, Tlieel. Annel. Nova Zenib., p. 10.

„ Antinoe Sarsi, Tauber. Ann. Danic, 80.

1886. „ „ Marenzeller. Porif., &c., Jan Meyon, p. 12.

Length of largest about If inches.

Habitat.—In the 'Porcupine' E.xpedition of 1S69 it occurred at No. 28 (July

5th, 1869), in 1215 fathoms on mud.
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It extends to various parts of the Arctic Sea, to the Gulf of St. Lawrence (where it

is common), and to the shores of America (Verrill).

Head (Plate XXVIIT, fig. 10) about as long as broad, with two acute peaks in front.

The two posterior eyes are much nearer each other and smaller than the anterior pair

—

which arc situated within the dorsal margin of the widest part of the head, and therefore

considerably removed from the anterior peaks. These eyes in the Canadian forms are

fuitlier forward, more lateral in position, and present in some a lens-like central thickening,

and both they and the posterior pair are larger than in the European forms, which have

eyes of moderate size. The median tentacle is brownish, witli a slight swelling below

the very long filiform tip. It has nuinei-ous long clavate cilia. The lateral tentacles are

small and subulate with a tapering tip, and have short clavate cilia. The palpi are long

and tapering, furnished with minute and somewhat clavate papillce, which often have

processes at the tip. A few of the papilla; occur on the tapering extremity. The

tentacular cirri have very long slender tips and numerous clavate cilia of moderate length,

a few siiorter forms occurring on the filiform region distally. These organs are boldly

areolar, and, like the tentacle, are tinted brownish.

BoJi/.—Somewhat broad, tapered a little in front, and more distinctly so posteriorly;

bristled segments thirty-eight. The colour is brownish dorsally, generally arranged in

belts across the segments, which posteriorly show a broader belt in the middle and a

narrow one in front and behind. The Canadian preparations are darker, the tubercle on

till' cirrigerous segments being dark olive, so that tlie tints are striking. As usual, the

pigment is broken up in the terminal segments, and a pale band occupies the median

line. The under surface is pale. The segmental elevations are well marked and project

posteriorly as distinct processes, while the papillte are directed nearly straight backward

instead of between the feet. A marked feature ventrally is the prominence of the

spinigerous lobe of the ventral division of the foot.

Prol>osciii.—The extended proboscis has nine conical papillae dorsally and ventrally.

Scales (Plate XXXIII, fig. 17).—All the Norwegian examples show that the ovoid

or rounded scales have their surface covered with small conical spines ; indeed, in the

Arctic examples these are visible under a lens. The spines in the posterior scales (those

alone present) attain larger dimensions externally and anteriorly, and three or four larger

conical processes are found on the posterior border. Cilia, of considerable length in the

latter case, occur on the outer and posterior borders and invade the neighbouring surface.

They are slender and translucent, with clavate tips.

On the other hand, the scales of the Canadian examples were more or less smooth,

soft, somewhat reniform, and furnished with cilia of moderate length on the outer and

posterior borders and on the neighbouring surface. The opacity of the scale, however,

may hide the spines if they are few. At any rate, in the specimen from Barent's Sea

numerous conical papillje were present. Uufortun-ately many have no scales, and at best

they are few in the preparations.

Feet.—The first foot bears a strong spine and about three bristles of the dorsal type,

very slightly curved, and v.'ith boldly marked spinous rows. The spine forms a powerful

projecting process in large specimens.

The second foot is also marked hj the great prominence of the dorsal spine, and has

a series of somewhat strong slightly curved bristles with well-marked spinous rows, which
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in profile occupy onl}- about, lialf tlui bristle, tho inferior iiaif being thus smooth and

translucent. Only a minute portion of tho tip is bare. Ventrally are a series of slender

bristles, with long spinous regions and capillary e.xtremities.

In the ty]iical loot (Plate XXXI, fig. 2) the dorsal spine is still very prominent, and

the bristles are long, .slightly curved, and with a moderately acute tip. The spinous

rows are distinct, and leave only a very short portion of the tip bare (Plate XL. fig. 7).

The ventral are .slender, elongate, with long spinous regions and remarkably attenuate

tips, whicli I'nrni long hair-like processes (Plate XL, fig. 8). Tho foot has a long process

for the spine superiorly. In the terminal segments the character of the bristles alters

little, except as regards size.

In the Canadian examples theciitu infusoria are common on the dorsal bristles,

and, in some, Loxosomas. Infusoria also frequent the British form, and a cluster occurs

in one on the projecting spine of tlie ventral division of the foot.

The dorsal cirri are long and tapering, with a filiform tip, while the surface has

numerous short clavate cilia. The ventral ciri-us is subulate and rather long and

tapering, with numerous short clavate cilia.

In certain respects, e. g. the slenderness of the ventral bristles in comparison with

the dorsal, and in tlie clearly separated rows of spines, Antinoii approaches Evarne.

Reproduction.—None of the specimens give any light on this process.

Habits.—So far as present knowledge goes, this species would seem to frequent

deep water only.

Ehlers (1871), in liis account of the Spitzbergen annelids, gives a very interesting

description of two well-marked colour-varieties of this species. The more abundant

form presents the brown coloration which Malmgren states distinguishes the Spitz-

bergen from the Baltic form. In the other the scales are bordered with greenish-grey

on the inner and posterior margins, with a darker spot at their junction, the ventral

surface and feet being colourless. Tho dorsal surface of each segment is banded with

greyish-green, the pigment being variously developed in different e.xamples. This

variety attains even larger dimensions than the first, viz. 4(5 mm. in length and

24 mm. in broiidth, as against 35 mm. and 17 mm. He contrasts these two varieties

with that now living in the Baltic, which is smaller, possesses a greenish dorsal

coloration, and scales with brownish margins,—that is, it has an intermediate position.

He is of opinion that it lias retained, since the glacial period (when the Baltic was

united with the Arctic Sea), the original coloration, from which the two races in the

Spitzbergen Sea have been developed by differentiation.

Ehlers found a Nucula 8 mm. by G mm., and 4 mm. in thickness, in the intestine of

one of the largest greyish-green varieties. The same author (1875) describes it from

the 'Porcupine' E.xpedition of 1869 at 1215 fathoms, and gives good figures of the

bristles. His .specimens had respectively twenty-nine and thirty-five segments.

Hansen found it in the collection made by the Swedish Expedition of 1876.

Marenzeller (1877) includes this form also in the annelids of the Austrian North

Polar Expedition from a depth of 240 metres on mud.

Verrill (1879) enters it in his list from Cape Cod to the St. Lawrence, where

Mr. Whiteaves dredged it in 1873.
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Several specimens occur along with A'rar)ie JolinHtoui in Norwegian collections

(1870) by Dr. Merle Noi-man. Whether any relationship of an epitocous kind exists

with this or other forms is unknown.

Mcibius records it under the name of Pohjnoi' cirrata on the authority of Tb<$el, who

gives P. cirrata as a synonym of the species, but the latter has since seen that there

are no grounds for this arrangement.

2. ANTi.voi-; FiNMAKCHiCA, Malmfjren, 1807; an. var. A. Sarsi.

Specific Characters.—Head as in Antino'e Sarsi, and the body has a similar outline,

with thirty segments in the largest example (less than i inch in spirit). Scales with

short and sparse cilia on the outer and posterior borders, and the minute spinous

papillre are ciiiefly distributed on the anterior half of the scale as well as externally and

internally. Feet similar to the foregoing in general structure, but the dorsal bristles

have slightly narrower intervals between the rows than in Aniinoi' Sarsi, and they are

longer, less curved, and more acutely tapered at the tip. The ventral bristles are

decidedl}'^ stouter; the tips, instead of being capillary, have a long delicate portion of

appreciable breadtli, with a sliglitly curved point.

Synonyms.

1865. Antinoefinviarchica,-Ma\mgTen. Ann. Poly., p. 13.

1870. „ „ Mcintosh. Trans. Z. S., i.\-, pp. 387 and 400, pi. Ixxii, I. i, il.

Habitat.—Dredged off the west coast of Ireland (Donegal) during the ' Porcupine

'

Expedition of 1869 in 20 to 420 fathoms ; and also by the Expedition of the Royal

Irish Academy in 18S6 at 9o fathoms.

Head differs from that of A. Sarsi in that the eyes are proportionally larger, and

the anterior pair are more lateral in position. The other organs present no feature of

moment in the preparations.

Body of similar outline to the foregoing species, and of thirty segments, but, as the

largest specimen is under -5 incli in spirit, it may be immature.

Scales (Plate XXXIII, fig. 8) show a definite structure in contrast with A. Sarsi,

but changes may occur in course of growth. They have a similar outline, but the cilia

on the outer aud posterior borders are short and sparse, and the minute spinous papillse

are chiefly distributed in the anterior region in front of and on each side of the scar for

the pedicle. The rest of the area posteriori}- seems to have less distinct papilla?, but

towards the posterior margin the cilia appear on the surface. Some of the papillae have

the summits curiously truncated. Small Norwegian examples of A. Sarsi show the

same arrangement of the horny papilla?, so that the question is still open.

Feet.—The geueral structure of the fleshy part of the foot (Plate XXX, fig. 13) is

the same as in the previous species. The dorsal bristles are long, translucent, sharply

tapered from the commencement of the spinous portion to the tip, and with slightly

narrower intervals between the spinous rows than in the former (Plate XL, fig. 9), the
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liitter figure representing one of llio straigliter forms next the ventral, while an outer

curved one is given in Plato XL, fig. 10. In contrast with those of A. Sarai they are

longer, less curved, more acutely ta])orod at the tip, and wiili more closely arranged

spinous rows, and this is the case whether we compare them with adidt or with young of

tiie same size. Tlio ventral bristles, again, are decidedly stouter than in .1. Sorsi, and

superiorly, instead of those with caj)illary tips, are bristles with a very long and delicate

portion of appreciable breadth, distinctly spinous, and ending in a slightly curved point.

The spinous rows continue nearly to the latter. The tips gradually (Plate XL, fig. 11)

diminish in length toward the inferior edge, and the spinous rows are closer. Some,

e. ;/. those from the south-west coast of Ireland, show a tendency to have long spines at

the tip as in Anttnoi- mollis (Plate XL, fig. 13), but the feature is indistinct. Young

specimens of A. Sarsi of the same size show the fine hair-like tips of the adult.

The dorsal cirri have somewhat fewer cilia than in Antinor Sarsi.

This form seems to frequent deep water. It is probable that further observations

may show that it is only a variety of the foregoing, the points of difference between

them, and it may be other forms, being due either to epigamy or other sexual variation.

In the meantime the distinctive characters will ensure its ready identification.

3. ANTiNoi': .MOLLIS, G. 0. Sars, 1871.

Specific Characters.—Head somewhat broader than long (in spirit), with blunt

anterior peaks. Eyes larger than in A. finmarchica, the anterior pair being situated

laterally at the base of the peaks, and thus are not visible dorsally. The posterior pair

are separated by a wide interval from the anterior pair. The palpi show minute papillae

under a high power. Lateral tentacles with short clavate cilia. First pair of scales

rounded, rest ovoid ; outer and posterior borders with slender clavate cilia, which are

longest externally ; entire surface closely covered with short, blunt, and rather soft

spines. Dorsal bristles rather large, long, slightly curved, less acutely tapered than in

Antinoe finmarchica, and with close rows of spines. Ventral cirri with short clavate cilia.

Synonyms.

1871. Lxiiilla mollix, G. O. iSars. Viden.sk.-selsk. Forhandl., 1871, p. 100.

1873. „ „ idem. Bidrag Christ. Fauna, p. 7, pi. xiv.

1876. Antinoe mollis, Mcintosh. Trans. Zool. Soc, ix, p. 400, pi. Ixxii, f. 3, 4.

1879. Lxnilla mollis, Tauher. Ann. Danic, 81.

1883. Hannotho'e mollis, Levinsen. Xord. Annul., 191.

ILihifdt.—Dredged on a bottom of muddy sand at a depth of 20 fathoms off Donegal,

and 370 and 420 fathoms at various points of the Irish coast in the ' Porcupine ' Expe-

dition of 186!). Dredged at 257 fathoms in the Expedition of 1870, in the Atlantic. A

similar form occurs in Norwegian waters, and Verrill includes it in his American list.

Head (Plate XXVIII, fig. 14), in spirit, somewhat broader than long, with blunt

anterior peaks. The eyes are larger than in the previous form, the anterior pair being

situated at the base of the peaks laterally, and thus are not visible from the dorsum,

as well as separated by a wide interval from the posterior pair, which are smaller.
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ami placed in front of tlio nuchal collar. The palpi appear to be smooth under a

low ])o\\er, Ijut when magnified 350 diameters are minutely papillose. The median

tentacle is absent. The lateral are small, somewhat enlarged at the base, and with a

filiform tip. They have a few short clavatc cilia. According to S:>rs the tentacular

cirri also have a few clavate cilia.

Iloilij lias forty-three bristled segments (Sars). The only available British example

is fragmentary. The segmental eminence is distinct, but the indifferent preparation

showed no diflerentiated papilla).

Scales have, so far as present, a somewliat ovoid outline (Plate XXXllI, fig. 9),

witli the exception of the first pair, which are rounded. The outer and posterior borders

have slender clavate cilia, which are longest externally, becoming .short and sparse as

wo proceed inward. Their entire surface is closclj' covered with short, blunt, and rather

soft spines, and thus they differ in certain respects from the fienre and description

of Sars.

Feet.—Tlie first foot has a sharp spine and a group of four small bristles conforming

to the dorsal series.

The typical foot presents dorsally a series of rather large, long, yellowish bristles,

which, though as conspicuous in size as those of A. fiinnarchicu, are much less acutely

tapered, and have closer rows of spines. They are slightly curved (Plate XL, fig. 12).

The superior ventral bristles have somewhat shorter tips than in ^I. finmarchica, and

the rows of spines are not so distinctly separated. The tip is similar, viz. slightly

hooked; but the spines become so elongated towards the tip that they project on each

side like a series of filaments (Plate XL, figs. 13 and 14).

No dorsal cirri are present, but the ventral cirri are long and filiform with short

clavate cilia.

This form appears to present the following difl'ereuces from the species described by

Sars :—The anterior pair of eyes lie in front of the middle of the head, and are not visible

from the dorsum, whereas in the Norwegian form they are situated on the median lateral

eminence, and therefore considerably removed from the iront. They are also seen from

the dorsum. The posterior pair of eyes are less widely separated in the British form.

It is difficult to compare the bristles, since some of the finer characters are lost in the

kind of plate adopted by Professor Sars, but they closely approach each other. The

scales, on the otlier liaml, present certain divergences, e.fi. in the presence of only

minute cilia in the northern form.

Genus XYI.—PHYLLANTixoii, Mcintosh, 187(3.

Head short and broad ; base (ceratophore) of the median tentacle passing far

backward between the prominent anterior peaks. Anterior pair of eyes much larger

than the posterior
; pairs separated bj* a brief interval.

Dorsal bristles short, stout, translucent, with prominent and close rows of spines,

and a short, acute, smooth tip. Ventral bristles extremely slender ; spinous region long

and tapering, tips simple.

In the absence of accurate information concerning the relations of such rare forms
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to till' c'])itocoiis condition of species jierliups clscwlicre described, it lias been deemed

prudent to continue the f^encric distinctions. The large size of the eyes and the

slenderness of the ventral bristles may be associated with sexual changes.

PiiYi.i-ANTiNoi: MOLMs, Mclutosh, 187G.

Spcrljic Clianicicrx.—Heod nhort and broad, the base of the median tentacle passing

far backward between the prominent and acute anterior peaks. Eyes large, especially

the anterior ]iair, the piginciit in wliieli is cresccntic in the preparation, and placed on

the MU'diau lateral prominence. The posterior pair are smaller, and lie in front of the

nuchal collar. The ])airs are separated by a brief interval. The fragmentary example

has about forty bristled segments, the body being elongate, and tapering much pos-

teriorly. The dorsum has brownish pigment, which posteriorly is regularly arranged in

the segments. Segmental eminence prominent, but papilla minute. Dorsal bristles

short, stout, translucent, considerably curved, with prominent and somewhat close rows

of spines, the tip having a short, acute, smooth region. Ventral bristles translucent,

extremely slender ; the spinous region rather long and tapering, with a short smooth

portion at the tip, which is siiiij)le and slightly bent. The spinous rows are distinct but

somewhat close.

Synonym.

1870. PhyUantinoii mollis, Mcintosh. Trans. Z. S., ix, vii, p. 101, pi. Ixxii, f. 5 and G.

Eahitaf.—Dredged in 539 fathoms in the Atlantic during the 'Porcupine' Expe-

dition of 1870.

Length.—The fragmentary specimen measured about 5 inch.

Head (Plate XXVII, fig. 18) in the preparation is shorter than broad, the base of

the median tentacle passing a considerable distance backward between the prominent

and acute anterior peaks. The four eyes are visible from the dorsum. The anterior

pair are unusually large, cresceutic in form, and situated on the median lateral promi-

nence of the head. Their form would suggest the occurrence of a lens-like corneal

thickening in the concavity in front, but the preparation is uncertain on this point.

These eyes look forward, outward, and slightly upward. The posterior paii- are smaller,

but still of comparatively' large size, and lie in front of tiie nuchal collar. They are

more or less rounded, with traces of lenses. The pairs of eyes are separated by a brief

interval, as in Ecarne. All the cephalic appendages are absent.

Bod;/.—The fragmentary example showed about forty segments, besides head and

taiL It is characteristically elongated, and tapers much posteriorly. The ^vhole body

is soft and delicate, and the feet comparatively short. The dorsum has a brownish

colour throughout, and the pigment posteriorly is somewhat regularly disposed in the

segments. The segmental eminence is prominent, but so far as could be made out the

papilla is short and small. The ventral surface has the usual pale iridescence.

No scales arc present.

Feet.—The structure of the feet could not fully l)e made out, as the condition of the

specimen was unfavourable, but they seem to have proportionally short fleshy lobes.
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Anteriorly the pedicle for the scale is large, the ventral branch of the foot projecting

further than the dorsal as a soft process. Few bristles occurred in any of the feet.

The dorsal bristles (Plate XL, fig. 15) are short and stout, translucent, considerably

curved, with prominent yet somewhat close rows of spines, and an acute, smooth portion

at the tip. The ventral bristles (Plate XL, fig. 10) are translucent and extremely

slender both as regards shaft and tip, the latter being long and tapering to the bare

region at the point, which is simple, and in some is slightly bent. The spinous rows are

distinct, but somewhat close.

So far as ascertained, no form approaches this species.

Geims XVII.

—

Scalisetoshs, Mcintosh, 1865.

Anterior border of the head smoothly rounded. Eyes placed close together on each

side, while the right and left pairs are widely separated and placed far back. Palpi

smooth. Proboscis somewhat thin. Body of moderate length. Scales cover the dorsum

in front, but leave the centre bare posteriorly. Segmental eminence distinct, but the

papilla is small. Bristles transparent as crystal ; dorsal slightly curved, and with 5—

8

very distinct rows of spines. Ventral bristles slender, elongate, with close spinous rows,

and hooked and bifid tip. Longitudinal ventral muscles present a well-marked convexity

in section. The ventral area is of considerable width, nerve-cords flattened and indefi-

nite. Cuticle and subjacent granular layer attenuate. A strong band of fibres connects

the insertions of the powerful oblique muscles, and thus bounds the cords internally.

Professor Giard ' gave an amended description of Kinberg's genus Hennadion to suit

the present forms, but the name Scalisetosus had already been published. It is perhaps

well to remove them altogether from Kinberg's genus.

1. ScALiSETOSDS COMMUNIS, Delle Chiaje, 18-il. Plate XXVI, fig. 6.

Specific Characters.—Head touched with yellowish or whitish pigment, anterior lobes

smoothly rounded ; eyes of each side placed close together, while the right and. left pairs

are widely separated and placed far back ; anterior pair larger, and wider apart. Median

tentacle long, slightl}' dilated below the filiform extremity, and with rather numerous

short clavate cilia. Lateral tentacles long, with filamentous tips, and similarly coated with

cilia. Palpi smooth. Tentacular cirri resemble the tentacles. Body ^ to f inch long; seg-

ments twenty-two to forty-two. Colour pale yellowish, faintly marked with brown

towards the posterior end—especially between the feet ; or speckled with brownish

spots arranged transverselj', and numerous yellowish or whitish specks. Occasionally the

dorsum is blackish, interrupted by numerous transverse lines. The ventral surface is

pale. Segmental eminence prominent, but papilla minute. Scales fifteen pairs,

rounded or ovate, minutely dotted on the ventral surface, outer and posterior portions

1 'Bullet, scient./ Xo. 1, 1SS6, p. 7.
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dorsally studded with a series of small papillaj or short cilia, and, besides, with a

smaller numljer of iniicb larger clavato processes. The outer aud posterior borders

of the scale have a close series of sliort cilia witli globular extremities. The

transparent scales show the nerve-distribution minutely. They have numerous yellow

patclies, or are dotted with white specks, or are of a purplish-l)rown hue, especially

at the inner border. The bristles are crystalline in their transparency. The dorsal

bristles are sliglitly curved and not much tapered, have about eight rows of spines,

and till' tip is notched. The ventral bristles are slender and elongate, the shaft

dilated suj)eriorly, and with a spinous frill. From this the spinous region passes

with a slight bend to the dorsum, and ends in a well-marked hook with a secondary

process apart from its base. 'Vhe dorsal cirri are rather long, with a slight dilatation

beneath the long filiform ti|). They have similar cilia to the median tentacle. The

ventral cirrus is also rather long, but smooth.

Synonyms.

1841. Lijsklice communi><, Dellu Cliiaje. Discriz. e not., iii, p. 104, tab. 103, I. 1.

1853. Aphrodita velox, Dalyell. Pow. Creat., ii, 169, pi. x.\iv, f. 13.

1864. Pohjiwe pellucida, Elders. Die Borst., p. 103, taf. iii, f. 5, 7— 13 ; taf. iv, f. 1—3.

1868. Herinadion fraijile, Claparede. Ann. Chet. Nap., 73, pi. v, f. 2.

1869. Lepidonottii pellucidus, Mcintosh. Trans. R. S. E., xxv, p. 408, pi. xv, f. 2.

1870. Hcrmiidion fragile, Claparede. Supplt'iii., Ann. diet. Nap., p. 16, pi. ii, fig. 2.

1875. „ pellucidum, Mcintosh. Invert, and Fish., St. A., p. 117.

„ „ fragile, Marion and Brobretzky. Ann. sc. nat., 1875, p. 6.

„ „ pelhicidum, Marenzeller. Sitz. der k. Akad. (sep. Abd), 13.

1880. „ „ Langorhans. Z. f. w. Zool., xxxiii, p. 271.

1884. „ „ V. Cai-us. Fauna Medit., 203.

1886. „ „ Giard. Bullet, sc. Nord, i, p. 12.

1888. „ „ De St.-Joseph. Ann. d. sc. nat. (7), v, p. 177, pi. viii, f. -jl.

1890. „ „ Malaquin. Ann. Boulon., 22.

1891. „ „ Hovnell. Op. cit., p. 237.

Habitat.—Though not abundant it extends from Shetland to the Channel Islands

in deep water, in the latter region between tide-marks, and on both the eastern and

the western coasts. It ranges to the Mediterranean and Madeira. It is commensalistic

on star-fishes (Hornell).

Head (Plate XXVII, fig. 12).—Yellowish in some, or with white pigment-specks

posteriorly and at the eyes ; somewhat trapezoidal, the anterior lobes being smoothly

rounded instead of forming the usual peaks. The eyes of each side are placed close

together, while the right and left pairs are widely separated and placed far back. The

anterior pair are considerably larger than the posterior, aud arc wider apart. In the

British examples no lenses are present in them, but Clapart^de shows such in the

Neapolitan. The median tentacle is somewhat long, slightly dilated below the filiform

tip, and with rather numerous short clavate cilia. The lateral tentacles are long with

slender filamentous tips, and the column has the same short cilia. The palpi are smooth.

The tentacidar cirri resemble the median tentacle. The ganglia form two distinct ovoid

masses iu the head.
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Budy somovvhat elongated, naiTowed posteriorly, from i to | inch in length, though

sometimes longer. Segments from twenty-two to forty-two. Colour pale yellowish

throughout, in some faintly marked with brown towards the posterior end, especially

between the feet. In othcr.s tlie dorsum i.s speckled with brownish spots, arranged trans-

versely, and numerous yellowish specks. The naked portion behind the scales (including

the bases of the feet) is speckled with yellowish and whitish. In some Scotch examples the

dorsum is of a blackish hue, interrupted by numerous fine transverse lines, most marked

at the segment-junctions. In others a distinct band of dark pigment, interrupted by

numerous pale striaa, most marked at the segment-junctions, passes along the dorsum.

The ventral surface is pale. The segmental eminence is prominent, but the papilla is

very small. Posteriorly the body terminates in two caudal styles.

Proboscis.—In extension this organ in the preparation shows apparently thinner

walls than in the ordinary forms. A wide canal thus exists in the centre, and the teeth

of the dorsal and ventral arches ai-e widely separated. The usual nine papillie occur on

each arch. The teeth are pale brown (amber-coloured).

Scales (Plate XXXIII, fig. 7) cover the dorsum in front, but leave the centre bare

posteriorly. The normal number seems to bo eighteen pairs, but few examples are

complete in this respect. They are more or less rounded or ovate translucent organs,

so that their minute structure is readily shown. The entire scale is minutely dotted, and

its areolaB so arranged that the whole has the aspect of a transparent plate. The dots,

as Ehlers stated, appear to be in the cuticular layer of the under surface of the scale.

The outer and posterior portions of the scale, moreover, are studded dorsally with a

series of small papilliB (modifications of cilia) of a cylindrical or clavate outline, many of

which run in the lines of the finely branched nerves. In life these structures have

iiiinuto papillas or palpocils at the top, so that they probably perform the function of

special tactile organs, as indeed the able description of Ehlers would lead us to expect.

Only a small portion at the anterior and inner area of the scale is devoid of them, and

the nerves seem to terminate there in special end-organs. In addition, a series of much

larger clavate processes occurs thinly scattered over the same region (outer and

posterior), the largest sometimes projecting at the posterior border. They are readily

seen under a lens, standing out like minute pillars from the surface of the scale. These

receive nerve-twigs from the main branches, as shown by De St. -Joseph. The outer

and posterior borders, further, are beset with a closely arranged series of short globular

cilia, which also occur on the surface adjoining the edge. Many of these have micro-

scopic papillse (modifications of palpocils) at the tip, and all show a minutely granular

central area—connected by the pedicle with the central connective tissue.

The nerve-supply of these organs is clearly outlined, as originally described by

Ehlers, and subsequently by Laugerhans. At the posterior border of the scar for the

pedicle an enlargement (ganglionic) occurs, from which a main stem, rapidly breaking

up into bi-anches, proceeds posteriorly, giving off twigs in a somewhat dichotomous

manner to the greater part of the scale, whOe a considerable branch goes forward, or

obliquely forward and outward, to complete the distribution. The smooth pale area at

the anterior and inner border has the smallest branch, probably because its functions

are less prominent. The nerve-twigs terminate in peculiar granular swellings—men-
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tioiK'd l)y Elilt'i's. Fi vei-y liLtlo jjapilla lias its norvc-twig, and tlie f,M"inular ciilari»-pnionts

are connected witli tlie system like frnit on the tips of a much ramified wall-tree.

In lilc the scales are quite translucent, sometimes presenting towards tlieir anterior

and posterior borders numerous yellow patches at the papilla?, or, as in the figun-,

simply dotted with white specks. In others they have a faint purplish-brown tinge,'

enlivened by orange and yellowish specks. The brownish tinge in some is towards the

inner border.

This active ami ii ritable annelid frequently throws off its scales, but, as in other

cases, they are readily reprodiicH'd, an interesting account of their development having

been given by Ehlers.

De St. -Joseph fmmd a iiuml)er of specimens of Pedicellina belgica, van Beneden,

on the under surface of the scales.

Feet.—The first foot has a spine, but no bristles in the available specimens. De

St.-Joseph tiiinks this is the normal condition, but it is uncertain.

The dorsal division of the foot (Plate XXX, fig. 9) forms a short and broad process

bearing a series of translucent slightly curved bristles (Plate XL, fig. 17), which are not

much tapered distally. The rows of spines (or frills), about eight in numlier, are wide

apart inferiorly, while the tip of the bristle is notched as if from a minute claw or

secondary process. So homogeneous arc these bristles that the usual longitudinal stria?

have disappeared, and they resemble cr^'stalline structures. In the ventral division

the spine forms tlie apex of a somewhat conical lobe, the upper slope, however, being

the shorter. The bristles (Plate XL, fig. 18) are equally transparent, but are slender

and elongate, the shaft terminating superiorly in a dilatation with a spinous frill, which,

like those of the dorsal, seems to be continuous. From this part the spinous region

passes with a slight bend towards the dorsum, and ends in a well-marked hook with a

small secondary process—apart from its base beneath. The tip is flattened and not

much tapered, while the oblique rows of spines are somewhat adpressed. Little

change takes place in tlieir structure in the posterior feet. The bristles seem to have

few parasites.

The dorsal cirri (Plate XL, fig. 10) are comparatively long, with a slightly dilated

portion beneath the long filiform tip. A yellowish belt, or in some a white ring,

marks the dilated portion. A few minute clavate cilia occur on their surface, and to

these nerve-twigs proceed. The nerve in the centre of the cilium appears to form an

enlargement in the opaque region at the base of the filamentous tip, and then continues

onward to the extremity. The posterior cirri are longer and more slender, and the

dilatation below the filiform tip is distinct.

The ventral cirri are rather long, smooth and tapering, their tips extending beyond

the bases of the bristles.

Reproduction.—Specimens procured in Bressay Sound in July showed ripe eggs,

and they w'ere extruded in masses on rupture of the body. A male captured off Peel,

in the Irish Sea, bore ripe spermatozoa the same month.

Development.—A young form measuring a little over 1 mm. occtn-red amongst the

' De St .-Joseph calls it roseate.
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debris from tho iiadduck-liooks on the IGth September, 1889. The injured specimen had

nine or ten bristleil feet. 'I'lie head showed two broad lobes in front, with a deep median

notch. Only the ceratophore of tiie median tentacle remained. Tiie lateral tentacles

foiMnod two slioi't Kubulate organs. The palpi were fairl\' developed, with tapei-ing tips.

The tentacular cirri had long slender tips, readily distinguished from those of allied

forms, and all these organs were smooth. A pair of black eyes—very widely separated

—

were situated at the posterior part of the head. The teeth of the proboscis were clearly

visil)le as four hollow, pointed chitinous processes, with a small spur near the base, a«d

witli long liorny limbs for the attachment of muscles. The dorsal bristles were recognised

by their characteristic scalariform sti'ucture, from three to six or seven rows of spines being

present. 'LMioy were more slender than in the adult, and tapered to a delicate tip. The

ventral bristles bad the prominent basal spur, and the long slightly curved and more

finely spinous tip. Tiiey projected considerably on each side, as became the nectochaete

stage.

The Aphrod'da velox of Dalyell (1853) is in all probaljility this form, its translucency,

irritability, and general aspect being characteristic. His example was scarcely half an

inch long.

Kinberg's Ilermadion (1857) had the following characters :—Head broader posteriorly.

Posterior eyes distant from the anterior. Elytra fifteen, not covering the posterior

part of the body. Inferior bristles serrate below the apex. Foot elongate. There is

little that is diagnostic in this, and certainly the present genus requires a more precise

definition. His species were quite diflPerent from the British, and came from the Straits

of Magellan.

Ehlers (1864) gave a long and careful description of the species from Quarneo in the

Adriatic, detailing the essential characters, though his figures of the bristles and scales

needed improvement. His specimens were small, only from 7 to 9 mm., and of twenty-

two segments. The ciliated processes on the dorsum of the foot he considered the

external part of the segmental organs; and as his examples bore reproductive elements

(summer), he was the more certain of the function of these organs. Haswell and Bourne

have both pointed out, in other species, the true segmental organs, which are on the

ventral surface. Ehlers thought the species had relationship with Kinberg's genus

Hennadion.

Claparede (1868) published a fairly accurate account of this species from Naples,

pointing out the palpocils on the cilia of the cirri, and the ciliated cushions on the dorsum

of the feet. He also describes the remarkable facility with which the distribution of the

nerves can be followed. Its irritability struck him, and it cast off both scales and cirri.

He, like Ehlers, placed it under Kinberg's genus Hermadion mainly because the scales

only overlapped in the anterior i-egion of the body.

In his supplement to the 'Annelids of Naples ' (1870), the same author recognised

that his Hermadion fragile was Delle Chiaje's Lijsidice commniiis, which that author

had represented with only the anterior pair of scales, and to which his artist had

added a pair of cirri on every segment—of which the figure shows no less than

about sixty. In this communication Claparede describes the segmental papilla

at the inner border of the foot veutrally, and shows a membrane investing the
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developing ova. II' could not, say tluit tbis membrane represented the wall of tiie

segmental origan ; indeed the absence of cilia inclined him to think it did not. He also

drew attention to certain cell-masses, with yellowish concretions in the centre, in the

intestinal diverticula—which he thought excrementitions. Prof. Giard agrees with me in

considering the distinctions of this form and S. rovimnnis insignificant.

Marenzeller (ISTO) found i*^. commimln— in the Baj' of Muggia at Trieste at a depth

of 18 metres, on Ojjhiothrir alojiccnrtix— with thirty-three segments, and measuring 10 mm.
His example had fourteen pairs of elytra. Ho also mentions the advantages of the species

for the study of the nerves of the elytra, and alludes to the characteristic structure of the

bristles.

Langerhans (1870) records large examples (2 cm.) from Madeira. In connection

with the scales he discourses on tactile hairs and rudimentary organs of various animals.

Hornell (1891) found all his specimens as commensals on Echinoderms—one in the

ambulacral groove oi Astropecfeu irrcgularix, another on C'ros.srts/^'r p((;;y(o.«rt, and the third

on Ophiothrur rosula. In one the pellucid scales had posteriorly a crescent of orange,

while the first pair had an orantre belt ;dl I'ound.

2. ScALisKTOSDS ASSIMIMS, Mchitosli, 1875.

Specific Characters.—Head similar to that of S. communis, the eyes occupying the

same position, and the larger anterior ]iair having lenses. Median tentacle long, smooth,

slightly dilated below the filiform tip ; lateral tentacles short, also slightly dilated belov.-

the tip. Palpi smooth. Tentacular cirri similar to the median tentacle. Bodv narrow

and elongated, with a brownish-black median band from the nuchal collar to the posterior

end. It is widest at the posterior part of the proboscidian region, though even there

less than a third of the breadth of the dorsum. Segmental eminence prominent, but a

special papilla could not be made out. Scales even more delicate and transparent than

in 8. communis, minutely punctate on the under surface. The outer and posterior borders

and neiofhbouring surface have short clavate cilia—less numerous than in the former

species. The finely branched nerves and nerve-endings are similar. From the dorsum

the tips of the feet are blunt, and viewed laterally the dorsal eminence for the bristles

is large, while the spine has a broader border of granular epiderm. The dorsal bristles

are smaller than in *S'. communis, slightly cin-ved, the spinous rows being less prominent

and covering a shorter region of the bristle. The tip is bluntly rounded, bearing a minute

terminal claw and a small .secondary process with a notch between. The ventral division

shows a broad terminal lobe with a bluntl}- rounded margin in front of the tuft of

bristles. The latter, as in 8. communis, has the distal end of the shaft expanded, with a

small spinous collar, and from this the spinous region, with a slight bend to the dorsum,

tapers to the tip, which turns bluntly round to the spiked side and ends in a small hook;

then, after an edge directed obliquely backward, a secondary' process, lateral in position,

occurs. The rows of spines arc extremely fine. The dorsal cirri are ajiparently shorter

than in the previous species, but of a similar shape—smooth, with a long filiform process

at the tip. Only one was observed.
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Synonyms.

187o. Hermadion asiiimUe, Mcintosh. Invert, and Fish., St. And., p. 117.

187G. „ „ idem. Trann. Zool. Soc, ix, 387 and 400, pi. Ixx, f. 1— ij.

188(5. „ „ Uai'vcy-Gibson. Verm. Liverp., lol and ;j48.

1891. „ „ Ilornell. Op. cit., 237.

llahilat.—First Ibiuid at St. Andre\v.s, by my .sistur; afterwards ou the west coast of

Ireland, in 80 fathoms, eighteen miles west of Skellig, by Dr. Gwyn Jeffreys; south

of England and off the Spanish coast in the 'Porcupine' Expedition. Commensalistic

on Echinus esculentus (Harvey-Gibson).

Head has a similar outline to that in the former species, and in the preparations is

about as long as broad. Tlie anterior lobes are smoothly rounded, and the eyes have the

same position and proportions, the larger anterior pair showing lenses. Both are

visible from the dorsum, and have a long portion of the head in front. The median

tentacle arises l)etween the rounded anterior lobes, is long, smooth, slightly dilated

below the filiform tip, and minutely dotted under a low power, though this seems to

disappear in the mounted preparations. The lateral tentacles are short (in spirit) and

slightly enlarged below the filiform tip. The palpi are quite smooth. The tentacular

cirri are also smooth, slightly enlarged below the extremity, and are shorter than those

of N. communis.

Dothj somewhat nai-row, about | inch or upwards in length, very slightly tapered in

front, and very gradually diminished posteriorly. It is distinguished by a brownisb-

l)lack median band, which commences behind the head and continues to the tail. It is

widest towards the posterior part of the proboscidian region, though even there occu-

pying less tlian a third of the arch of the dorsum. In the preparations a darker band

occurs at the segment-junction, and a pale belt just in front. The ventral surface is

pale. The segmental eminences are prominent, but special papillaa could not be

made out.

Attached to the ventral surface were several long Pedicellariae, probably from an

Echinus, and some were also fixed to the feet.

Proboscis.—The proboscis seemed to agree with the preceding in structure, but in

tlie preparation the papillaj were somewhat clavate instead of acute.

Scales (Plate XXXIII, fig. (3), fifteen pairs, even more delicate and transparent

than in the previous form, and similar in shape. The cuticle of the inferior surface is

minutely dotted throughout as in S. communis. The outer and posterior borders have

short clavate cilia, less numerous than in the latter, and they also occur on the neigh-

bouring surface. The finely branched nerves arise from a similar ganglion at the

posterior border of the scar.^

Feet.—In looking at the feet of the two species from the dorsum a decided difference

is observed in the terminal region of the ventral division, which in <S. assiviilis (Plate

XXX, fig. 15) is somewhat blunt and rounded, whereas it is acute in S. communis. In

profile this divergence is more pronounced, since the fleshy part of the dorsal lobe is

larger in 8. assimilis, aud the spine has a broader covering, and instead of the acute cone

^ The thickenings observed in these scales do not appear to indicate papillfe in all cases.
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in tlie vontial division of tlie otiior species, it is hero a broad terminal tiapof lobe with a

bluntly rounded margin in front of the tuft of bristles.

The bristles are as translucent as in the former species, but are scarcely so long in

proportion. The dorsal are smaller than in S. commnnix, and slightly curved, the

spinous rows being less prominent, and covering a much shorter region of the bristle

(Plato XL, figs. 20 and 121). About seven or eight are visible. The tip is bluntly

rounded, witli a minute terminal elaw and a small secondary process—with a notch

between.

The ventral division has a t'an-sliapod series of slender bristles, which, as in the

former case, expand at the end of the shaft, where a small collar of spines occurs, the

finely spinous region, with a slight bend to the dorsal edge, tapering to the tip, which

turns bluntly round to the spiked side and ends in a small hook; then follows an edge

directed obliquely backward between this and the secondary process, which is lateral

(Plate XL, fig. 22). So fine are the spines on the terminal region that they are scarcely

visible, but the oblique lines in lateral view are distinct. The whole bristle thus charac-

teristically differs from that of 8. communis.

Ilal'ifs.—This is evidently a commensalistic form on an Echinus, for Pedicellariae

frequently adhere to the skin and processes.

"What relationship the Uermadion echini of Professor Giard ' has to this species

remains to be seen. It is evidently a closely allied form, but the minute characters of the

bristles are not given with that distinctness which is necessary for critical diagnosis.

It is interesting in this respect, that S. assi'iuiUs was found by Harvey-Gibson near Port

Erin, Isle of Man, coiled round the peristome of Echinus esculentus, protected l)y the

peristomial spines. This author gives some interesting structural details. Hornell also

(1891) found one on tlie spines of Echinus esculentus near Liverpool Bar,

Genus XVIII.

—

Malwgrenia, Mcintosh, 1876.

Head somewhat pyriform, with the narrow end in front, devoid of peaks, the median

and lateral tentacles springing from the front as in Lepiilonotus. Eyes large, nearly

forming a square. Palpi, tentacles, and cirri smooth. Body of moderate length and

bi'eadth. Segmental eminences fairly developed, but without papilla?. Scales, fifteen

pairs, smooth with the exception of a small group of papilla) at the anterior curve.

Dorsal bristles translucent, shoi't, and with faint spinous rows. Ventral bristles trans-

lucent, with I'ather short distal regions and five rows of spines ; the tip hooked, and a

secondary process beneath.

1. MvLMiiliKNIA CASTANEA, Mclutosh, 1870.

Specific Characters.—Head somewhat pyriform with the narrow end in front,

without peaks, the lateral and the median tentacles springing from the front as in

Lepidonotus. Eyes large, nearly forming a square; anterior pair in front of lateral

' ' Bullet, sc. Nord,' i, 1886, p. 8.
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prominence, posterior in front of collar. Median tentacle of moderate length, smooth,

as are also tlie lateral tentacles, tentacular cirri and palpi, which are of moderate length.

Bodj' about f inch long, of tliirty-six to forty-one segments, with madder-brown pigment

posteriorly on the dorsum, and more sparingly on the ventral surface. Segmental

eminences fairly developed, but without evident papillaj. Scales, fifteen pairs, adherent,

smooth, with the exception of a small and somewhat triangular group of papillae at the

anterior curve in those of a reniform shape; variously bordered with madder-brown.

Dorsal bristles translucent, somewhat short, slightly cui ved, little tapered, and with a

rather abrupt point ; spinous rows faint. Ventral bristles translucent, with short spinous

regions; fine rows of spines, a well-marked hook at the tip and a secondary process after

an interval.

S\T.0NVM8.

18G8. Eunoa. Report Brit. Assoc, 1868, p. 337.

187C. Malmijronia casfama, Mcliitnsli. Truus. Zuol. .Soc, i.\, 370, pi. l.wii, f. 1.")— 1!*.

188U. Malmcjrcnia caslaiiea, Hiir\ey-(Jibson. VtTiii. Livfi-j)., 149 aiul 34.").

„ Lsenilla caslanea, Giard. Bull. Sc. Nord, i, .3.

1891. Poli/noe (Malmgrenia) castam-a, Hornell. Op. cit., p. 235.

Habitat.—Dredged by Dr. Gwyn Jeffreys off North Unst, Shetland, in 18G7, in

90 and 9fi fathoms, on Spatangus purpureus, and again in 1868, attached near the

month of the same Echinoderni, living on a bottom of shell-sand in 85 fathoms, twenty-

five inik'.s north-north-east of Unst. The same veteran e.xplorer of our seas found it in

80—125 fathoms, fifty miles west of Valencia, and in 110 fathoms, thirty miles west of

the Blasquet, south-west Ireland, in 1870. It was also dredged off St. Petei- Port,

Guernsey, in 5—7 fathoms, in 1868. Mr. Hornell procured a few on the same host

in the Liverpool district in 20—22 fathoms, and Professor Herdman at the Isle of

Man. Tiie Royal Irish Academy's Expedition of 1880 also procured a small example

in 480 fathoms. Professor Giard found it on the shores of France on the same

Echinoderm.

Head (Plate XXVIII, fig. 15) somewhat like that of Lepidonotus and Halosi/dna in

so far as the anterior border of the head runs into the base of the lateral tentacles. The

head is pyriform, broad and rounded behind, and narrowed in front. A pair of large

eyes lie in front of the nuchal collar, and a still larger anterior pair in front of the

lateral prominence, looking forward and outward. They are thus separated by a

considerable interval, and in the preparations nearly occupy the corners of a square. A
trace of a lens appears in the centre of the anterior pair, which are only partially visible

from the dorsum. The smooth median tentacle is moderately developed, and has a slight

swelling below the tapering tip (in spirit). The lateral tentacles are short and subulate,

with brownish pigment above the base. The palpi are smooth and of moderate length.

The tentacular cirri have a similar structure to the tentacle, most being somewhat

fusiform in outline.

Bodij about f inch in length, and having from thirty-six to forty-one bristled

segments. In most of the preparations it is pale anteriorly, but marked with madder-

brown pigment on the posterior segments. The colour varies considerably. The
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iiih1(_i' .siirt'aci; of Uiu body is iridt'scont pinkisli. In .soiiio a considerable' auioinit of

brown piufinent occurs postoriorly on each side of the median groove, and on the

segmental ciiiiiicncos, the site of tlie jjapilla being indicated by a darker speck. On the

whole the body is rather firm and broad, tapering a little anteriorly and more so

posteriorly. It terminates in two tapering caudal cirri, often of a deej) brownish hue.

The segmental eminences are fairly developed, but no distinct elongation of the papilhe

occurs.

Scales (Plate XXXIII, fig. 10), fifteen jjairs, covering the dorsum, only a brief

portion of the tail l)eing- uncovered. The first ])air are rounded, the succeeding reniform,

then ovoid, while the large posterior scales are irregularly quadrate. They are smooth

glistening organs under a lens. Under the microscope they present a somewhat trian-

gular group of papilL-B on the anterior concavity of the reniform scales, but in the

posterior scales these almost disappear. They are surrounded by a madder-brown belt,

with a tendency to the development of a denser portion in the anterior band. In

addition to broader marginal belts, the posterior scales have a general sprinkling of the

brown pigment. In some, especially those near the mouth of Spatavgus purpiireus,

all the exposed portion of the scale is tinted of a deep madder-brown. The scales

seem to adhere with considerable tenacity. The nerve-supply is similar to that in

Sralliietosnti communin, but it is considerably obscured by pigment.

Feet.—In those examined only a spine occurred in the first foot.

In the typical foot (Plate XXX, fig. 5) the dorsal lobe is not much developed, form-

ing a small process from which the somewhat short bristles project. They are very

slightly curved, and taper a little towards the tip, which ends in a short point (Plate

XL, fig. 23). They are translucent, finely striated longitudinally, and with faint spinous

rows which go almost to the point. The dorsal spine projects in its sheath only a short

distance towards the lower edge of the bristle-bundle. The ventral bristles have slender

translucent shafts with a median axis, and striaj distally as well as in the spinous region.

The ordinary appearance of one of the superior ventral bristles is shown in Plate XL,
fig. 24, scarcely a trace of the secondary process being visible below the well-marked

hook at the tip, and it altogether disappears ventrally (Plate XL, fig. 25). In the

developing form the secondary process is clearly indicated. The spinous rows are

close, and leave only the short terminal region bare. In specimens from Valencia (south-

west of Ireland) this process is very distinctly seen, for instance, when the bristle is

slightly turned round (Plate XL, fig. 26). The secondary process is less marked iu

specimens from the Channel Islands and Shetland, though indications are present in all.

In viewing the body from the ventral aspect the feet after the thirteenth become con-

siderably larger, and continue so till the thirtieth. This, as in Uarmotlioi; marphysse,

may be associated with reproduction.

The dorsal cirri are of moderate length, smooth, slightly enlarged towards the end

of the column (in spirit), and with a filiform tip. They increase in length (as usual)

posteriorly. The ventral cirri extend to the bases of the bristles, and are subulate and

smooth.

In a small example dredged at 480 fathoms oflT the south-west coast of Ireland

both dorsal and ventral bristles are shorter and proportionally thicker, the former being
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littlo tapered, and the latter with sliorter spinous regions. The structure of tlie scales

corresponds with the typical form. The body is purplish throughout.

IlahitK.—They cling to the test near the mouth of Spatangns purpnrens, and are thus

commensalistic forms.

Prof. Harvey-Gibson and ]\Ir. Uornell found them on Axiropecfen irrerinlarii<—
between the rows of pedicels—at a depth of 20 fathoms in the Liverpool district.

The t'ornu r gives an account of various structural features of this species.

2. MAr.MGRENIA ANDREAFOLIS, Mcllltosh, IST'j.

Specific Characfern.—Head less pyriform than in M. caalaitea, with anterior peaks

more or less adnate. Eyes smaller than in M. cosianca ; anterior pair wider apart than

the posterior. Median tentacle incomplete in all; lateral tentacles small and subulate,

with two brown rings at the base. Palpi smooth. Tentacular cirri brownish, with a

few clavate cilia. Body elongate. Scales, fifteen pairs (?); first pair rounded, rest reni-

form or irregularly rounded. Those after the second pair with a brown ring more or

less complete, and at the sixtli or seventh pair a V-shaped mark and a spot become

distinct. A belt of small papilla^ (microscopic) occurs along the central region of the

anterior border and extends to the inner corner in the reniform scales. Tips of feet arc

blunt and bifid ; dorsal division less developed than in M. casfanea ; bristles slender,

slightly tapered, with a probe-like tip, and minute serrations on the edge. Ventral

bristles long, translucent, with a tapering spinous region which is simple superiorly

—

ending in a distinct knob, the next series with a secondary process beneath the claw-

like tip, and inferiorly a single knob. A few clavate cilia occur on the stout, brownish,

and tapered dorsal cirri. The ventral cirri are slender and tapering, reaching onlj- a

little beyond the bases of the bristles, and have a few short clavate cilia.

SVXONYMS.

187;"). M(xlmgrenia andreapolis, Mcintosh. Invert, and Fishes, St. A., p. 117.

1876. „ „ idem. Trans. Zool. Soc, ix, p. .377, pi. Ixvii, f. 20—23.

Habitat.—Not uncommon in the debris of the fishiug-boats from the off-shore

(E. and R.), on the west sands after storms (E. M.), and in the stomachs of cod and

haddock at St. Andrews (E.).

Head (Plate XXVIII, fig. 8) tinted with brown on each side in the preparations,

the pale median groove marking off the symmetrical coloured areas on each side. The

anterior peaks are more or less adnate, but still visible at the origins of the lateral

tentacles. The head is less pyriform than in M. castanea, the eyes are smaller, and the

anterior pair are wider apart than the posterior pair. The anterior eyes look forward and

outward. The median tentacle is incomplete in all. The latei-al are small and subulate,

with two brown rings at the base ; they are not in a condition to show cilia if they are

present. The palpi are smooth. The tentacular cirri are brownish, and have a few

clavate papillae. The pigment under the median tentacle is better marked than in the

former species.
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Bodi/ ratlicr elongate, more tlian an inch in length, and having; aljout 3G—37

bristled segments. In some the posterior region (about a dozen segments) is prettily

mottliMJ in the preparations with dark l)ro\vn pigment both dorsally and ventrally.

Occasionally the brown bars, sometimes with a pale centre, are best marked on the

ventral surface. Very little tapering of the body occurs anteriorly. Tlie ventral surface

is for the most part pale and finely iridescent. The segmental eminence is prominent,

hut a special papilla cannot be made out.

Scales (Plate XXXIII, fig. 11) probably fifteen pairs, but no specimen is complete.

The first pair are rounded, with a broad belt of madder-brown round the edge and a

spot in the centre, though in some the latter joins the outer portion of the ring. The

rest are reniform or irregularly rounded. The second scale in some has a brown ring

round the exposed part, and a patch near the outer border anteriorly, representing the

spot in the centre of the first pair and that of the scales behind. Those after the second

pair have a brown ring more or less complete, the broadest part being toward the inner

margin, and the spot at the anterior leg of the V-shaped mark gradually becoming more

evidently separated. About the sixth or seventh pair the V-shaped mark and the spot

become distinct. Posteriorly a tendency to the obliteration of the ring is observed, and

the spot becomes connected with the remnant of it at the inner border. In a few

the pigment in the posterior scales occurs in detached specks.

The scales appear to be smooth under a lens, but under the microscope a belt of

small papillas occurs along the greater part of the anterior and outer borders (where

the curve is). This belt is continued in the reniform scales round the anterior and inner

corner.

Feet.—As iu the former species, the specimens seem to have lost the bristles in the

first foot.

In looking at the feet from the dorsum it is observed, in contrast with M. castanea,

that the tips are blunt and somewhat bifid, thougli the posterior process is less prominent

than the anterior flap. In profile, again (Plate XXXI, fig. 3), the foot has a greater

depth from above downward in proportion to its length, and thus the terminal cone is

shorter. The dorsal division is less developed than in the former species, and bears a

series of slender, slightly tapered, inconspicuous, translucent bristles, with a peculiar tip,

which forms a kind of rounded knob (Plate XL, fig. 27, representing one of the larger

bristles), of much interest when contrasted with the ventral forms, since it demonstrates

how closely the same type holds in both divisions. The serrations are minute, and leave

only a short portion of the tip bare.

The superior bristles in the ventral branch are long and translucent, have a long,

tapering, spinous region, with a distinct knob, like a probe-point, at the tip (Plate XL,

tig. 28). The spinous region quickly shortens in the succeeding forms, which show a

most interesting series of gradations from the first appearance of the secondary process,

the shortening of the probe-point and its gradual modification into a claw and a knob-

like tip with an oblique edge between it and the secondary process (Plate XL, fig. 2l)).

The spinous region in these is comparatively broad and short. Then, as the spinous

region diminishes iuferiorly, the secondarj- process shortens and disappears, the bristles

50
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at the ventral edge, with short spinous regions having a marked dorsal curve, presenting

only a short knob, smoothly rounded, at the tip (Plate XL, fig. 30).

The dorsal cirri are stout, shorter than in M. luistauea, hvowninh, and, in spirit, taper

from base to tip, a few siiort clavate cilia occurring on the surface. The ventral cirri

are slendei' and tapering, and only reach a little beyond the bases of the nearest bristles.

A few short clavate cilia are present.

Habits.—This species is probably commensalistic on another form, probably an

cchinoderm, but hitherto it has occurred at St. Andrews only in the free condition, viz.

as thrown on the beach after storms.

Genus XIX.

—

Halosydna, Kinberg, 18.57.'

Body linear-oblong ; head continuous anteriorly with the bases of the median and

lateral tentacles. Eyes large. Palpi smooth. Nuchal collar with a prominent flap.

Segmental eminences distinct and the papillae long. Proboscis with twenty-two frilled

papilla) along each border. Only two sliort, wide, and glandular gastric caeca pass

forwards into the peripharyngeal space. Scales eigliteen pairs, large, soft, and with a

frilled outer border, not covering the dorsum. Dorsal division of the foot minute, with

slender, simple, and finely spinous bristles. Ventral division rather long, with numerous

somewhat slender bristles with tips of varying breadths.

Halosydna gelatinosa, M. Sars, 1860. Plate XXV, fig. 5.

Specific Characters.—Head ovoid, pinkish, running into the bases of the lateral

tentacles. Transvei-se diameter greatest. Eyes large, furnished with lenses, close

together, the larger anterior pair on the lateral prominence, and the posterior close

behind. The median tentacle is long, smooth, and tapering, with a filiform tip, and the

lateral tentacles are also long. The tentacular cirri agree with the median tentacle in

length and structure. The palpi are of moderate length, and smooth. Most of these

organs are tinted pale madder-brown. Body elongated, bristled segments forty-

three, barred transversely with pale greyish-brown belts between the pedicles for

the scales. The nuchal collar has a prominent flap, which covers the posterior part of

the head. Segmental eminence distinct, and the papilla long. The proboscis is charac-

terised by about twenty-two frilled papillae along each border in extrusion, and a

muscular fold at each side. Scales eighteen paii's, not covering the dorsum completely,

large, soft, and rounded, with a folded or frilled outer border in spii'it. The outer region

is studded with minute trifid papillte, but the margin is quite smooth throughout. The

dorsal division of the foot is minute, with slender simple and finely spinous bristles. The

^ Eanberg, in liis description of the genus, gives little to discriminate it from Lepidonotns except

the numerous elytra and the elongated body.
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vontnxl division is raLliei' long, and has a long cone for the spine superiorly-. The bristles

are somewhat slender, with the spinous region of varying breadth, the superior simple

and long, the middle and inferior broad and liilid. Dorsal cirri rather long, slender,

and smooth, with a slight swelling (and a dark belt) below the filiform tip. The ventral

cirrus does not roach the adjoininy' tip of the fleshy part of the foot.

Sykonyms.

1820. Polyno'e foliosa, Savigny. Syst. des Ann., p. 23.

1826. Polinoe „ Risso. L'Enrop. Merid., 414.

1834. Poljinoii „ Audouiii iind Hdwards. Annel., 81).

183.5. „ gelatinosa, Sars. Beskr. og lagtt, p. 63, Tab. 9, fig. 25.

1851. „ foliofni, f!nibo. Fani. d. Ann., 37.

1853. Aphrodita cirrona, Dal}^'!!. Power.s Creator, ii, 104, pi. .\xiv, f. 1 and 2.

1858. Halosydna gelatinosa, Kinberg. Freg. Eugen. Resa, Zool., p. 19, Tab. 5, fig. 20.

1860. Polyno'e gelatinosa, Sars. Christ. Vid. Selsk. Forliandl., 1800, p. 58.

1865. „ „ De Quatrofagcs. Ann., i, p. 249.

„ Lepidonotus imhricatits, Baird. Johnston's Cat. Brit, ilu.s., p. 340.

„ Alentia gelatinosa, Malmgren. Nord. Hat's.-Annul., 81.

1866. Ealoftydna [Alentia] Jcffreysii, Ray Lankester. Trans. Linn. Soc, 2."), p. 877, j)!. li, figs. 12, 19

—21, 20, 27.

1807. Alentia gelatinosa. Malmgren. Ann. Polychajt., 14.

1809. Halosydna gelatinosa, jMcIutosh. Trans. R. S. E., 25, p. 408, pi. xv, f. 6.

1870. Polynoe foliosa, Grube. Arcliiv f. Xatiirges., 1870, p. 288.

1875. Alentia gelatinosa, Ehlers. Annel. ' Porcup.,' op. cit., p. 34.

„ Halosydna gelatinosa, Mcintosh. Invert, and Fishes St. A., p. 117.

1870. „ „ idem. Trans. Z. S., ix, p. 388.

1879. „ „ Tauber. Ann. Danic, 82.

1883. Alentia gelatinosa, Levinsen. Nord. Annul., 19().

1886. „ „ Langerhans. Zeit. f. w. Zool., 4U, p. 251, Taf. 15, f. 0.

1888. Halosydna gelatinosa, De St.-Joseph. Ann. d. sc. nat. (7), v, p. 154, pi. vi, f. —21.

1891. ,, (Alentia) gelatinosa, Hornell. Op. cit., 237.

Habitat.—Everywhere distributed round British shores—from Shetland in the north

to the Channel Islands in the south. It is generally found under stones and in crevices,

in latninarian roots between tide-marks, or in the valves of old shells in deeper water. It

ranges also to the Scandinavian coasts, as well as to Madeira. A small specimen, 13*5

mm. long, is described by Ehlers (1875) from the 'Porcupine ' E.\pedition of 18G9, from

the great depth of 1366 fathoms, on a bottom of fine mud. This, so far as my experience

goes, is a rare habitat, and no station or date is given—only the position of 54° 54' N.

and 10° 59' W.
Ilrad (Plate XXVIII, fig. 1 1) with the transverse exceeding the antero-posterior

diameter, so that it forms an ovoid. Anteriorly the prominent base of the median

tentacle takes origin between the lateral lobes, and thus well within the anterior margin,

while the bases of the lateral tentacles are continuations of the head, no peaks being

present. The eyes are proportionally large and prominent, and have lenses. The larger

anterior pair occupy the projecting lateral region ; the smaller posterior pair are situated
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iiiimcdiately beliind, and, from the rapid narrowing of the region, are thus nearer each

other. In an example of medium size from Bressay Sound in July the eyes were larger

than usual, and those of each side in contact. The lenses were also larger. The

i-e])roductivc elements did not appear to bo much developed. Sir J. Dalyell mentions

that a large one, also from Shetland, had apparently only two eyes, but it is possible

they were confluent. In life the head is pinkish, and in the preparations iridescent.

In the majority the head is prettily mapped out by a pale median belt running forward

to the tentacle. The prominent lateral regions on which the eyes are situated are pale

;

while in front are two pinkish or brownish-pink smoothly rounded areas—indicating

the brain. The median tentacle is somewhat long and tapering, with a filiform tip. In

spirit it is slightly enlarged below the latter. The surfjice is quite smooth. The lateral

tentacles, the bases of which are lower than the median, are remarkable for their length,

being only a little shorter than the median," and this is confirmatory of the nomenclature

adopted in the group. They are tinted brownish. The tentacular cirri agree with the

median tentacle in structure and length. The jmlpi are of moderate length, brownish,

tapering, and quite smooth.

Body upwards of 2 inches, sometimes 3^ inches in length, slightly tapered in

front and much more distinctly' tapered posteriorly ; rounded dorsally and flattened

ventrally. The dorsum is somewhat regularly banded across with greyish or greyish-

brown gnuiular Ixlts, and occasionallj' touches of white occur in the middle line of the

coloured belts. These alternate with a pale belt between the pedicles of the scales

Between each ])ale belt there is thus a central band bordered with pale line.s—extending

between the papillte on the cirrigerous foot, and a belt in front and behind, each of

which extends to the neighbouring segment. The segment-junction is, therefore, in the

middle of each band. No pale band occurs opposite the first pair of pedicles, but the

second and third, as well as the succeeding, have them. In some the pale belts are

more or less invaded by pigment. The caudal region behind the scales is continuously

grey. In front the nuchal collar forms a free flap, which is sometimes bifid and crenate,

but it is not papillose. The under surface is pale or slightly yellowish and iridescent.

The proboscis in many tints, the anterior region to about the sixth foot, the rest being

iridescent bluish with a red line in the centre. The segmental eminence is distinct,

and the papilla is evident at the tifth bristled foot, and continues to the posterior end

of the body. It is longest and largest about the beginning of the posterior third.

The proboscis and digestive system differ from that of the previous genera in having

a muscular fold at each side in extrusion immediately below the angle, and divisible into

two halves, so that a doubly papillose aspect is given in certain views. Moreover all the

papillte at the tip of the extruded organ are more or less lobed. The six central are

large, and when viewed from the exterior do not differ very much from the ordinary

forms, except that they are more slender. On their inner aspect, however, they send ofi'a

frill sloping towards the aperture. The succeeding eight on each side form a diminishing

series with frilled and lobed ends. The total number of papillte is thus twenty-two.

Each of the upper sharp horny jaws bites to the left of the corresponding ventral in

' Kinberg states that tlie antenncc are only about half the length of the palpi, and that the scales

ai'e ruo'ose.

o
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extrusion. Botli are sharply riil<fcd. A comparatively largo number of tlio preparations,

including those from the stomachs of fishes, have the proboscis extruded.

Only two gastric caeca, proportionally short and wide, pass forwards into the peri-

pharyngeal space. They are glandular throughout. The tip seems to end in a series of

diverging fibrous processes which fix it in the dorso-lateral space. The glandular lining

of the .stomach is arranged in a series of trumjjct-like processes projecting inwards.

Tlie alimentary canal is generally empty, Ijut in some it contains muddy dibn's with

spicules of sponges and other organic materials, together with the skin, bristles, and

hooks of Terebellos. Do St.-Josepb says that it feeds on minute crustaceans. Sir J.

Dalyell gave a graphic account of its rapacious habits.

The scales (Plate XXXIII, fig. 12) are eighteen pairs, large—but do not quite cover

the dorsum, have a translucent greyish or .slightly purplish aspect, or translucent

brownisli anteriorly, and dull bluish or greyish posteriorly. A pale spot in each marks

the scar for attachment. In some of the anterior scales a few dark specks occur along

the posterior border, 'fhey are soft and more or less irregularly rounded, the first ])air

having a marked fold at their outer and anterior border. They are devoid of cilia at

the margin, and present a minutely cellular aspect by transmitted light. Moreover

along the inner and anterior border the surface is densely studded with minute papillae,

which are short and broad—generall}' with a trifid end, two stronger spines laterally,

and a smaller and more acute median, as Langerhans pointed out. They extend over a

considerable surface of the region indicated. Most of the scales have frills or folds on

their outer margin. The finely branched nerves radiate from the scar of attachment

throughout the entire scale. They are highly sensitive, so much so that when irritated

the annelid will sometimes turn on its back to avoid interference. The scales are fixed

to the following l)ristled feet : 1, 3, 4, 6, 8, and so on to 22, 2b, 28, 31, 34, 37, and 38.

A curious solid rounded body of minute size occurred in the substance of one scale.

Its contents were granular. In some also minute opaque white specks were present

behind the scar.

Feet.—The first foot has a spine, the tip of which projects beyond the region in a

sheath of cuticle and granular epiderm. X^o trace of a bristle was present in any

specimen examined, and in this it agi'ees with Malmgrenia.

In the second foot the dorsal division is marked chiefly by the tip of the spine,

which projects a short distance from the dorsum of the long ventral division. Behind

the spine is a small tuft of straight, slender, tapering bri.stles—finely spinous. The

combined lobe is comparatively long, nearly cylindrical, and ends in a long conical

process for the spine. The ventral bristles are short and slender, extending be3'ond the

conical process at the tip of the foot. They are slightly enlarged at the commencement

of the spinous I'cgion, and then taper to a hair-like extremity. Their tips, which have a

dorsal curve, diminish in length from above downward. The ventral cirrus of this foot

extends as far as the tips of the bristles.

In the third foot the dorsal division is marked only by the projection of the long

process enclosing the tip of the spine, and a tuft of similar bristles to those in the

previous foot, only the tips are less acute. The ventral division is proportionally

shorter and thicker, and the upper border of the process for the spine is now continuous
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with the dorsal murgiu of the foot. The bristles are somewhat stronger and the spinous

regions sliorter. The tips of the upper series are less acute, and those of the stouter

inferior show traces of the expansion. The backward curve of the lower series is

marked. The ventral cirrus reaches only to the tip of the adjoining fleshy part of the

foot.

[n the next (fourth) foot a slight elevation internal to the long sheath for the spine

exists, as an indication of the dorsal division. The tips of the ventral bristles are now

shorter and wider.

Tn tlic typical foot (Plate XXX, fig. 11) the dorsal division forms a small process

ou the upper and anterior border, and is best seen in the elytrophorous feet, since the

enlarged base of the dorsal cirrus in the others obscures it. The inconspicuous tuft

consists of slender translucent bristles with faint serrations, and tapering to a fine point

(Plate XLI, fig. 1). The bristles of the ventral series are comparatively slender and

translucent, while the tips are flattened out in varying degrees. The superior series

(Plate XLI, fig. 2) have elongated spinous regions, and simple, slightly blunt tips ; whili-

the broader middle series (Plate XLI, fig. 3) have a strong curved hook at the tip, with

a secondary process immediately beneath. The flattened spinous region is marked by

the oblique lines from the rows of spines as in Mulnnirenia. Langcrhans specially- refers

to the changes in the bifid tip of the ventral bristles. The ventral cirrus does not now

reach the tip of the fleshy part of the foot.

Posteriorly the bristles become extremely slender, with a capillary tip. The ventral,

however, retain a trace of the enlargement at the base of the spinous region. The

bristles on the last foot are stout. The ventral cirrus extends almost as far as the tip of

the inferior division of the foot.

Parasites on the bristles are rare.

The dorsal cirri are rather long, slender organs, with a filiform tip, and a dark belt

at the slight swelling iminediatel}' below. Their surface is smooth. A considerable

nerve passes up the centre of the organ nearly to the tip, giving ofi" branches as it

proceeds.

Habits.—This species is fond of clinging to the under surface of stones in pools near

low-T^ater mark, from the north of Scotland to the Channel Islands, and no marked

difference in size is found on contrasting specimens from the extremes. In Bressay

Sound it is very abundant in old bivalve shells, in crevices in the "roots" of the

tangles, and ou the surfaces of the valves of the " hoi'se "-mussels bound together by

the foregoing " roots." Sir J. Dalyell many years previously procured it from this

region—under shells. He gives an interesting account of the rapacity of one in con-

fiuemeut which devoured its fellow, the teeth of the proboscis audibly striking the

glass as it darted it out to conclude its meal. In various Polj-noidfe this tapping on

the glass occurs occasionally in confinement. Fishes seem to find it out readily in

deep water, for large examples are frequent at St. Andrews in the stomach of the cod

and haddock.

It is active and irritable, and frequently ruptures its body if held by the middle, or

when put in spirit. Sir J. Dalyell found it timid and nocturnal, yet watchful for prey.

Beprodudion.—Ripe males occur at St. Andrews towards the end of November. A
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large foinalo, again, was laden witli fairly advanced ova in Jnly in Ilorni, so that the

period of deposition could not bo distant, probably in autumn. Tliey were somewhat
less advanced in ;i large female during the same month in Shetland, no free ova occurring

in either case, in August the condition of the ova was very similar to the last (e. y. in

one sent from Arraii by Dr. llowden). Sir J. Dalyell, again, found that in the middle of
July a large specimen produced in confinement about 10,000 eggs, the mass having a

reddish hue as it lay on the bottom of the vessel. De St.-Joseph found ripe sjjecimens

with the ova and sperms within a membrane, as shown by Claparede in Hermadion
fragile, but he ouiits to mention the date.

De Quatrofagos adds nothing new to the account of the species. Grul)e found that

this author's Fohjnor foliosa in the museum at I'aris agreed with the present species, as

Malmgren had hinted.

Ehlers gives a somewhat detailed description of the small specimen (13--j mm.) from

the ' Porcupine.'

Genus XX.— Poi.ynoe, iSavlgny, 1820.

Head elongated autero-posteriorly, with a somewhat indistinct peak on each side,

beneath which is the lateral tentacle. Anterior and posterior eyes widely separated.

Palpi with dense rows of clavate papillae. Body linear-elongate, with many segments

(over 100). Segmental papillse long. Scales fifteen pairs, witli a broad belt of papillae

on the surface anteriorly. Dorsal division of the foot minute, with small spinous bristles

truncated at the tip. Ventral division has a single strong hastate bristle superiorly, and,

below, strong bifid bristles witli short spinous regions.

The median area for the nerve-cords is comparatively wide, the oblique muscles

having a broad attachment to its exterior border. A firm membrane bounds the area

internally, and a symmetrical longitudinal muscle i-uns above it on each side of the

median line.

Commensalistic.

Poi.YXOi- scoi.oi'KN'DKiNA, Saviijiuj, 1820. Plate XXV, fig. 7.

Specific Characters.—Head pinkish, with the long diameter antero-posterior ; a

somewhat indistinct peak on each side. A pair of distinct eyes in front of the nuchal

collar, and a larger pair witli lenses, scarcely visible from the dorsum, near the anterior

part of the peak, and directed forward and slightly outward. Median tentacle larger

than the palpi in spirit, with a slight enlargement below the filiform tip, and densely

clothed with short clavate cilia having truncated tips. Lateral tentacles of moderate

length. Palpi have dense rows of minute clavate papillae. Body linear-elongate, 2 to 5

inches long, bristled segments from SO to over 100, reddish brown, or brown on the

dorsum, the pigment being arranged in various touches and bars. The posterior ventral

region has also brown bars and touches, especially on the segmental eminences. The
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papilk\3 of tlie latter art- long. Scales fifteen pairs, dappled Ijrownisb, with a dark patch

over tlio scar and surrounded by a pale ring. The larger examples have a dark metallic

lustre from the pigment. They liave a series of minute papilla? as a broad belt along the

anterior region, and the outer edge shows very minute rounded or short clavate papillae

—the homoloorues of the cilia. The dorsal division of the foot is minute, and bears

rather small, spinous, truncated bristles. Ventrall}-, as a rule, a single strong hastate

bristle occurs superiorly, and, below, a series of strong bifid bristles with short spinous

regions. The dorsal cirri are somewhat short, with a filiform tip, and with the same

short cilia as on the median tentacle. The ventral cirri are short, ciliated, and tapering

—not reaching the tip of the fleshy part of the foot in spirit. Commensalistic.

Synonyms.

1820. Poli/noe acolopendrina, Savigny. Syst. dcs Ann., p. 350.

18:?k „ „ And. and Ed. Annel., p. 92, pi. i, f. 17 and 19.

1840. „ „ Johnston. Ann. Nat. Hist., v, TO?, Tab. 5, f. 1—9.

1851. „ „ Grube. Fani. Annel., 37.

Savs. Vid. Selsk. FOrh., 1800, p. 02.

„ ,, variegata, Urube. Annel. Oersted., 49.

1860. „ acolopendrina, Sars, Vidensk. Selskab. Christ., 1860, p. 62.

1865. „ „ Johnston. Cat. B. M., 119, pi. xi, f. 1—9.

„ „ „ Malnigren. Nord. Hafs-Ann., 82, Tab. 10, f. 1 1 ; and Ann. Polyeh., 15.

„ Lcpidonotus scolopendriwis, Do Qtiatrefages. Ann., i, p. 203.

1873. Polynoe acolopeiidrina, Maren/.eller. Sitzb. der k. Akad., vol. Ixix, p. 419.

„ „ crassij^alpa, idem. Ibid., p. 412, pi. xi, f. 1.

„ „ Johnstoni, idem. Ibid., p. 420.

1874. „ „ idem. Sit/.b. d. k. Akad., 69 (sep. Abd.), p. 14.

1875. „ scolo}iendrina, Grube. Jahrb. Schlcs. Gesells. {Jide De St.-Joseph), 1875 Breslau,

1876, pp. 53 and 68.

1876. „ „ Mcintosh. Trans. Z. S., ix, 389.

1879. „ „ Tauber. Ann. Danic, 82.

1883. „ „ Leviusen. Nord. Annul., 190.

1888. „ „ De St.-Joseph. Ann. d. sc. nat. (7), v, p. 183.

1891. „ „ Hornell. Op. cit., p. 235.

Habitat.—lu the tubes of TereheUa nelulosa, between tide-marks, Herm, and

between the chinks of rocks (gneiss) in muddy sand in the burrows of Li/sidice. The

larofe race abounds on the eastern shores of North Uist in the tubes of Terebella nehulosa

and other Terebellids attached to the under surfaces of stones close to low-water mark.

Not uncommon also off the east and west coast of Ireland (Prof. Haddou and Dr. Scharff

)

and in the English Channel (Hornell). It extends to the shores of France and to the

Mediterranean.

The pinkish liead (Plate XXVIII, fig. 9) forms an ovoid, the long diameter being

antero-posterior. A central groove terminates in front at the basal process (ceratophore)

of the median tentacle, and on each side is a somewhat indistinct peak^ which, however,
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is differentiated from the lateral tentacle beneath. A pair of distinct eyes lie in front of

the nuchal collar. Tlu' consideraljly larefer anterior pair are scarcely visible from the

dorsum, and are situated in the smaller southern forms on the outer border near the end

of the peaks, a long interval thus existing between the anterior and the posterior pairs.

Ill t liL' laruv I Ii'bridean examples these large eyes occupy almost the whole peak, and their

direction is more forward than outward. The anterior eyes, as a rule, look forward and

slightly outward, and are very conspicuous from the front. A minute lens, less distinct

in the larger than in the smaller forms, appears in the centre of tho anterior pair. In

the preparations the brownish median tentacle is longer than the jjalpi, tapering from

the base to the slight swelling below the filiform tip. It is somewhat densely clothed

with short cilia, most of which have truncated tips, onl}- a few being clavate—the

latter shape being due to an ovate rather than a roimded tip. The lateral tentacles

are of moderate length, and have a slight enlargement below the filiform tip. The}'

are similarly clothed with truncated cilia. The palpi are of average length, and have

rows of closely arranged clavate papillae with truncated tips. These are longest and

most cylindrical inferiorly, shorter and more markedly clavate superiorly. Smaller

forms extend on the tapering extremity of the organ. The tentacular cirri resemble

the median tentacle in regard to form and cilia.

Hoili/ linear-elongate, If to 4| inches or even more long, and having from 80 to

102 bristled segments. The iridescent dorsum in the larger examples is mottled with

reddish brown, which, behind the proboscidean region, is somewhat regularly arranged

between the lateral eminences, and by-and-by divided into two by the dark median

tubercle which commences about the twentieth bristled foot. These three distinct sets

of elevations (two lateral and a median) continue to the posterior end of the body. A
ridge-like fold forms a buttress in front and another behind the lateral tubercle, and

each bounds the seal-like brownish mottling. Brownish pigment also occurs on the

elevations at the bases of the dorsal cirri. The median tubercle is situated towards the

anterior part of the segment, the lateral towards the posterior part. In the large forms

the reddish hue of the dorsum shines through the scales, and tints the entire region,

relieved by the steel-like glitter of the darkl}- pigmented portions of the scales. In the

smaller forms the dull yellowish back is minutely flecked with brown. Every alternate

foot in front has a dark brown patch on the eminence for the cirrus. The ventral

surface is iridescent, pale brown or dull yellowish in the specimens from the Channel

Islands, and posteriorly marked by touches of brown—chiefly on the segmental

eminences, which are distinct, and have a large and somewhat clavate papilla which

projects backwards between the feet. The segmental papillse become distinct on the

sixth foot, and continue nearly to the posterior end. In the centre of the body is a

reddish streak. In the large Hcbrideau forms the under surface and feet are of a dark

orange—with the reddish central line—and iridescent. Moreover, in some, broad bars

of pigment occur on the ventral surface throughout in more than the posterior half. Two

races thus occur, the smaller yellowish-brown southern form, and the reddish-brown

Hebridean.

The body terminates posteriorly in two anal styles, which, like the cirri, are pro-

portionally short.

.-.1
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Digestive System.—The jji-e-gastric caeca are two in number, both being short and

broadly chib-shaped. The third is transverse. All go deeply into the intermuscular

spaces at the feet. The movements of muscles and feet must thus have considerable

effect on the contents of the caeca.

Scales (Plate XXXIII, figs. 1:3—small example, and 11-—larger example) lifleen

pairs. They vary in appearance according to the condition of the specimen; thus the

sniallLi' lace from tlie Chaiinel Islands has the anterior scales dappled brownish with a

dark patch over the scar for attachment, and surrounded by a broad pale ring. In the

lari^cr specimens from the Hebrides they have a dark metallic (steel-like) iridescence.

Wlien removed tliey are translucent, pale anteriorly, marked by a dark belt, speckled

witli translucent spots round the inner three-fourths of their circumference, and with a

pale centre. They vary, in any given specimen, in size according to state of development,

covering the dorsum in some nearly as far as they extend, whereas in others with

developing scales an interval occurs between the pairs. In the large forms the first five

pairs cover the dorsum completely, the rest leave a space in the centre. The first pair

nie rounded—with minute cilia anteriorly, the succeeding somewhat reniform, and the rest

more or less rounded ovoid. Though smooth under a lens they have a dense series of

minute papilla; as a broad belt along the anterior region, and at the outer border a series

of minute papilhu or cilia, and one or two also occur along the posterior border. Finely

branched nerves ramify throughout the scale from the scar for the pedicle. In the small

specimens from the Channel Islands the papillse (spines) on the scales are proportionally

large, as observed in the sketch.

Feet.—The dorsal division of the first foot presents a single small dorsal bristle with

about seven or eight spinous rows, and a smooth tip.

The second foot has dorsally a group of somewhat tapered, short, slightly curved

bristles with well-marked spinous rows. Ventrally the slender bristles are also short,

the spinous regions being bent dorsally, and tapering to smooth l)ifid tips. The rows of

spines are well marked,—that is, are at moderate distances from each other. The tips of

one or two of the inferior bristles are simple. The large ventral cirrus of this foot has

numerous cilia with clavate and truncate tips. The bristles in the succeeding feet gradu-

ally approach the typical form, which is foinid about the twelfth or thirteenth bristled

foot. In shape the typical foot (Plate XXIX, fig. 17) presents dorsally the comparatively

short tapering cirrus, then the eminence for the dorsal bristles. The inferior division is

bifid, with a long anterior process and a shorter posterior cushion, the margin beneath

having an inward slope from above downward. Even in the second foot the upper

ventral bristle is stouter than the others, with strong!}- bifid tip and spinous rows. It

increases in strength and becomes more boldly bifid as we proceed backward, attaining a

large size in the fiftli and sixth, and then becoming simple about the tenth bristled foot,

while only traces of the spines remain. As a rule onl}' one strong bristle occurs in the

typical foot, which has below the dorsal cirrus the tuft of short, slightly curved, and little

tapered dorsal bristles arising from a small eminence (Plate XLI, fig. 4). These bristles

taper a little from the base, but end in a blunt tip (Plate XLI, fig. 7), which is curiously

wrinkled so as to appear bifid. The spinous rows are somewhat close, yet fairly distinct.

A careful examination of various specimens, however, shows that this condition of the
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dorsal Ijristlo.s is iliio to extoi'iial influences, prolmbly connectcJ willi coniniensalisin.

Tlie tip has evidentl}' been destroyed, so that only the lower part of the bristle remains.

The stump, indeed, is often slightly thickened, and presents a furrow, giving the bifid

appearance already adverted to. lii an example dredged off the Hebrides b\' Dr. Gwyn
Jeffreys the dorsal bristles are unusually complete, yet even in these the extreme tip

has disap])oarcd and a probe-pointed end remains. This specimen shows, however,

that the noniial condition of such a Ijristle is finely tapered to a filifoi'm tip. The causes

of this remarkable cliaiige, which does not seem to affect the ventral bristles, ma}' be the

secretions of the Terehelta, or the friction of the bristles against the walls of the tube or

tunnel, the lattcn- the most [irobablc.

The ventral division forms a short triangular lobe, the process for the spine being at

the apex. In some a bar of dark pigment occurs near the tip of the foot, just at the

base of the bifid region. Above the spine is the single large bristle, the shaft of which

is about twice the diameter of those adjoining. The tip is hastate and the point acute

(Plate XLT, fig. 5). As already indicated, this bristle is formed from a bifid one, the

secondary process disappearing as we proceed backward, and likewise the spines—traces

of wliieh, however, even far backwards, are left in the faint transverse lines on the

dilated region. 'fhe iclativo proportion of the two kinds of bristles is shown in figs. 4

and 0. All tiie ijristles wiiicli follow are bifid, with short spinous regions and moderately

stout shafts (Plate XLI, fig. G, representing one of the superior forms with a longer tip,

aud fig. 8 showing the tip more highly magnified).

Toward the posterior end the large superior ventral bristle disappears. Before this

change takes place, however, two strong bristles occur on the foot as in front. The

dorsal tuft becomes minute posteriorly, and in the terminal feet the bristles are slender

and tapered—with vers* distinct spinous rows.

The dorsal cirri, whicli in life are pale, extend in the preparations only a little beyond

the bristles, and gently taper to the slight swelling below the filiform tip. They have

numerous short cilia with clavate and truncate ends, and a few small cilia occur on the

base of the slender extremity. The ventral cirri are small and tapering, with similar

cilia. They do not reach the tip of the fleshy part of the foot. In some they are

rendered conspicuous by dark pigment at the base.

Nerve-cords.—In transverse section nucleated cells are found externally and beneath

the cords, especially at the ganglionic enlargements. Strands from the exterior fibrous

layer also pas.-<ed into the area of the cord in section, and in many such fibres seemed to

join the nucleated cells lymg in tlie median line below the cords.

Beproductio)i

.

—Females with well-developed eggs were found in the tube of Tercbelhi

nehidosa at Ilerm in Julj-, 1868, and in the chinks of rocks in tracks of LytiiiHce. In the

latter case males well advanced were also observed.

Uiihifs.—This form is more sluggish in its habits than Enrmofho'e tmhricafa or other

ordinaiy type. It is difficult also to conceive how the Terebella can be comfortable with

such a large commensalistic form in its tube, especially when the powerful bristles

of the Piih/noi' are considered. So far as ob.served it keeps its head towards the anterior

end of the tube, and thus its ordinary position is in agreement with that of the Tevehi'lhi.

It is brittle, breaking into several pieces in lifting from one vessel to another.
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Its I'ood consists of coUiilar substances witb a few sponge-spicules.

It is phosphorescent. On placing it in spirit luminous flashes were omitted froiii

the bases of the feet, and the same emissions were caused hy irritating the posterior eml

witli tlie forceps.

Tlio remarkable difference in size and coloration between the southern forms from

the Channel Islands and those from the Outer Hebrides is an interesting feature, but one

ill tho British ^Museiun from Falmouth is between four and five inches, so that caution in

making deductions is necessary.

The most marked varietj' is tiiat from the chinks of the hard gneiss of the Channel

Islands—in the burrows of Jji/siilicc. It is less than two inches, very narrow, and there

is a tendency to have dark brown pigment at the mouth and anterior ventral region.

It tlius approached in bulk Lysidice itself, and the tints anteriorly were not dissimilar.

The species was first found by d'Orbigny at La Rochelle, and by Savigny and

Audonin and Edwards on the shores of the Channel. The latter authors state that

it lodges in tubes of sand and shells agglutinated by a secretion, though tliey also

found it in coinpau}- with Terehclla. No instance of its occurrence in an independent

tube, manufactured by itself, is known in this country, and it is possible Audonin and

Milne Edwards may have met with it only in an empty tube of Terehella.

De Qnatrefages points out that Johnston's species diverges from that of Audouin

and Milne Edwards, since it has 110 segments. Further, that the appendages of the

head differ in proportion. Thus the median antenna is nuicli longer than the inferior

tentacles, which are very large and conical ; the lateral, again, are proportionally

small. The superior tentacles differ correspondingly. For the rest, the figures of the

bristles given by the respective authors diverge much. This author, however, laboured

under a misapprehension on the subject.

Marenzeller in 1874 distinguished this from Savigny's species by the fact that the

tentacle was longer than the palpi, while the tentacular cirri were shorter than the palpi

:

there are three rows of wart-like papillie on the dorsum of the segments. Moreover, his

P. crassipalpa comes near it, and may be the same form. I have not seen any reason to

think that Savigny's species differed from Johnston's, though two varieties exist ; and it is

satisfactory to find that Baron de St.-Joseph agrees with me in this respect as well as with

regard to the P. crassipalpa of the able naturalist of A''ienna. Mr. Hornell observes that

nearly every haul of the dredge off Anglesey brought up at least one specimen, and in

one case it emerged from the tube of Thelepiis cincinnatus.

In the recent remarks ' of Dr. H. F. Johnson on the Pacific annelids it would have

been very interesting to find the results of a comparison of such commensalistic

species as Pohjno'i' reticulata, sp. nov., or P. gi<jas, sp. nov., with the well-known

P. scolopendrina.

1 ' Annel. of tlie Pacific Coast/ Californ. Acad. Ser., 3rd ser., i, Xo. 5, 1896, p. 170 tt .-f/.
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(leiiHs XXI.— Kxiiii, M'lhwji-i'n, 1805.

Head subcircular witliout peaks. Eyes rather small, two posterior, two median and

lateral. Palpi thick, subulate, and, like all the tentacles, smooth.

Body much elongated (about 100 segments). Segmental papilla) distinct. All the

segments have dorsal cirri;

Scales fifteen pairs, minute, smooth, subcircular, only occurring anteriorly.

Feet well inarketl and \o\\'j:. Dorsally is a minute tuft of slender serrate bristles.

Ventrally are slender bristles with tapering, boldly spinous regions and a capillary tip,

while a few are bifid.

Enipo KiM)i;i;(ii, Mdlinijren, 18G5.

Specific Characters.—Head subcircular without peaks. Eyes rather small, two at

the posterior border and two on the lateral prominence. Lateral tentacles subulate,

shorE. Palpi thick, subulate. Tentacular cirri of moderate length. All the.se appendages

are smooth. Body much elongated, of about 100 segments. Segmental papilla distinct.

Scales fifteen pairs, minute, subcircular, pellucid, smooth, leaving the posterior part of

the body uncovered. Feet well marked, long, bearing dor.sally a minute tuft of slender

serrate bristles. Ventral bristles mostly slender, with a tapering boldly spinous region

ending in a capillary extremity, but a few have hooked tips with a secondary process. All

the segments have dorsal cirri, which reach only a little further than the bristles. Ventral

cirrus subulate, of moderate length—sparsely ciliated {fide Malmgren).

Synonyms.

18G5. Enipo Kinbercji, ilahugron. Xuitl. llal'.s-Aiiii., p. S^, Tab. x, f. 12.

1867. „ „ idem. Ann. Polych., p. 15 (sep. copy).

1S73. „ „ Kupffer. Jahresb. der Com. der Deutscli. Meere, 1^71, p. l.")0.

1875. „ „ Jlclutosli. Invert, and Fi.slies, St. A., ]). 1 l(i.

1876. „ „ idem. Trans. Z. S., ix, 388, pi. Ixx, f. 7—10.

1879. „ ,, Tauber. Ann. Danic, MO.

1883. „ „ Levinsen. Xord. Annul., 196.

Habitat.—Deep water off St. Andrews Bay. The examples have occurred in the

stomachs of cod and haddock (E. M.). It ranges to Christiania Fjord, to Drobiik, to

Bahusia (Malmgren), and the Baltic.

Head.—Tlie only British specimens hitiierto prociu'ed have been from the stomachs

of cod and haddock caught off St. Andrews Bay, and the head has been so injured that

no description could be made. ^lalmgren observes that the head is subcircular, without

anterior peaks, the base of the median tentacle occupying the region. Eyes apparently
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rather smull ; two in front of the nuclial collar, and two on the lateral cephalic promi-

nence. Lateral tentacles short, subulate. Palpi thick, subulate. Tentacular cirri about

the length of the palpi in spirit. All these cephalic appendages are smooth.

Body.—Much elongated, narrow, of about 100 segments, and about Co mm. long.

Segmental papilla distinct (/((/'' Malmgren).

tSrales.—Fifteen pairs, minute, subcircular, pellucid, smooth, leaving the posterior

region of the body uncovered {fide Malmgren).

Fi'cf.—The feet are rather elongate, carrying dorsally a minute tuft of slender hairs,

finely serrated (Plate XIjI, fig. 9). The ventral bristles are descrilK-d by Malmgren as

of one kind only, but this form shows two kinds, viz. (1) that indicated by Malmgren, and

represented in Plate XLT, fig. 10, the rows of spines in all the examples being apparently

less numerous and widei' apart than in Malmgren's figure ; and (2) a few with character-

istically hooked tips and a secondary process beneath (Plate XLI, fig. 11). The rows of

spines in the first series are not opposite, but alternate—as observed in end views

(Plate .\L1, fig. 12). A slight enlargement occurs at the commencement of the spinous

region.

All I lie l)ristled segments, as in P. ccolupcndrlna, are furnished with smooth dorsal

cirri, whicli extend only a little further than the bristles. A^Mitral cirrus subulate, of

moderate lentjth, sparsely ciliated.

Till' appearance of this northern form only in the stomachs of fishes shows how

readily sucii may escape the various instruments of capture used by naturalists.

I have placed this under Malmgren's genus and species, supposing that he had

overlooked the ventral l)ristles with the bifid tip. Should they be absent in his form,

then the species from St. Andrews should bear the specific name of Elisabetha:, from its

discoverer.

Kupffer (1873) shows that the antennae are three-ringed in examples from the

Haltic, but this and other features require careful re-investigation in connection with

possible specific differences.

Genus XXII.—AcHOLOii,^ Claparvde, 1870.

Head elongated from before backwai-d, and running into the bases of the tentacles.

No peaks. Four large equidistant eyes. Palpi smooth and short. Body sublinear,

flattened, segments numerous. A segmental eminence but no distinct papilla. Cirri on

every foot, and a T-shaped branchial pi'ocess. Scales numerous. Feet shori. Dorsal

division minute ; bristles few and small, with a minute hook at the tip. Ventral division

bearing bristles with long and strong shafts and short spinous regions having a sharp

hook at the tip. The nerve-cords seem to be comparatively large, ovoid in section, and

iiave the cuticle and granular epiderm e.xternally. Internally a firm membrane separates

them from a well-marked layer of longitudinal muscular fibres in the median line, as in

Foh/no'e scolopendrina.

' One of the Harpies.
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AcHOLoi- ASTEiucoLA, Delle Chliijf, 1S2;3.

Sjwcifu: Chardcfer.-i.—Heail soiiicwliat elongated from before backward, witli four

large equidistant cj'es—all visible from the dorsum. Anterior peaks absent or indistinct,

the head running into the bases of the lateral tentacles. Median tentacle of moderate

length, subulate, with a veiT few clavate cilia. Simihii- cilia ocL-ur on tlie short lateral

tentacles. The palpi are smooth and rather short. Body sublinear, flattened, segments

numerous and of a poach-blos.som or flesh colour. Segmental eminence, but no distinct

papilla. Scales forty-five pairs, rounded or ovate, smooth, with a very few minute

papillne at the anterior and inner border. The feet are somewhat .short, the dorsal

division minute, the ventral bevelled from below upward. In the eirrigerous feet a

T-shaped branchial process. Dorsal bristles few and small, gently curved and ta])ered,

with a minute hook at the tip, which is smooth. The spinous region is short, and the

spines minute. The ventral bristles have long and strong sliafts, a slight dilatation at

the commencement of the very sliort sjjinous region, and a smooth boldly marked sharp

terminal hook. Dorsal cirri somewhat short, tapered, and with a very few clavate cilia.

The ventral cirri are short, smooth, subulate, and tapering.

Synonyms.

1823. Nereis squamosa, Delle Cliiaje. Mem. s. g. Aiiiui., ii, pp. 368, 400, 425, Tav. 19, f. 7.

1841. Pohjnoe astericola, idem. Deseriz. e notoni., v, 57, 100, Tav. 120, f. 7.

1855. ,, malleata, Grubc. Archiv f. Natuvges., Bd. x.\i, 81, Taf. iii, f. 1.

1857. „ astericola, Sars. Bid. til Kuiidsk. oin Middelhav. Littoral-Fauna, Cliristiaiiia,

p. 104.

1865. „ asteriure, Carriugton. Proceed. Ijit. and Phil. Soc, Manchester, iv, p. 176.

1870. Acholoii astericola, Claparede. Suppl. Ann. Chet., Nap. (sep. copy), 18, pi. ii, f. 1.

1875. ,, „ Marenzellcr. Sitzb. der k. Akad. (sep. Abd.), 14.

„ „ ,, Panceri. Atti Accad. 8c. Napoli, vol. vii, p. 1:1, Tav. 3, f. 3—5.

1876. „ „ Mcintosh. Trans. Z. Soc, i.\, 389, pi. Ix.x, f. 11, 12.

1884. „ „ V. Carus. Fauna Medit., 202.

1891. ., .. Honiell. Op. cit., p. 236.

Habitat.—It was first procured in Britain by the late Dr. Carrington on Southport

Sands clinging to Antropecten Irregularis ; while Prof. Percival Wright got it at Galway.

Abroad it ranges to the Mediterranean, occurring on various star-fishes of the genus

mentioned.

The /icatZ (Plate XXVII, fig. 17) is somewhat elongated from before backward in

the softened preparations, of a roseate hue from the ganglia, and Claparedo shows four

large equidistant eyes—all visible from the dorsum.* The anterior peaks are absent or

very indistinct, the head on each side running into the base of the lateral tentacles, while

in front of the median groove is the base of the median tentacle. The trilobed processes

^ The eyes had disappeared from the rather softened j)reparations wliicli represented tlie species.

Vox these I am indebted to the late Dr. Carrington, of Eecles, near Manchester.
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iilliulc'd to by Clapaic'tlo scciu to Ijc the result of comiJi-osijion. The tentacle is subulate,

with a few clavate cilia. The lateral tentacles are short and subulate, with a few clavate

ciliii. Tlie palpi are smooth, rather short (in spirit). The tentacular cirri are also short,

with a few clavate cilia. Claparede observed that the dorsal base of the latter has a

band of vibratile cili:i on its upper surface, and he considered that such was the homo-

logue of the isranchial processes of the feet.

BoJi/ sublinear, flattened, and ranging from one to two inches in length. It is

very little tapeivd in front—much more so posteriori}-. The segmental eminence is

distinct, but no pa|)illa is visible in the preparations. Dr. Carrington describes the

general aspect as peacli-blossom or flesh coloured.

Srali'K (Plate XXXIII, fig. 15) are forty-five pairs (Claparede'), rounded or

in front somewhat reniform, apparently smooth, but having a series of minute papillae

:ilong the anterior and inner border, and with finely branched nerves. They are rather

thin and translucent, and have a blackish belt round the border, the centre being pale.

In some the blackish belt is confined to the posterior and outer border. On the

anterior aspect of the pedicles for the scales is a band of vibratile cilia.

Feet.—Only the spine remains in the preparations in the first foot, and Claparede

shows the same condition from life. In this respect it agrees with Malmgrenia

and lldlosi/iJna.

Tlie second foot has a few short dorsal bristles—slightly curved, and with a short

spinous region, which does not cpiite reach the smooth and pointed tip. The ventral

series are stout and somewhat short, with a distinct curvature at the upper part of the

shaft, and a short spinous region tapering from a basal enlargement to an acute and

slightly hooked tip. The spinous rows are well marked. The chief change in the third

foot is the increase in the strength of the ventral bristles, and in the more distinct hook

of the smooth extremity. A ciliated band occurs along the upper and anterior edge in

this and other anterior feet without elytra.

The typical foot (Plate XXXI, fig. 4) in those segments which have cirri has a

T-shaped branchial process on the dorsum—figured by Claparede from life, and showing

a diverticulum of the intestine, and ova from the perivisceral chamber in the interior. Its

inferior surface is richly ciliated. Such a process may fairly be called branchial. The

foot is comparatively short, with a small dorsal papilla for the bristles, and a shprt ventral

division sloping from below upward to the spine, and slightly- bifid at the tip—when viewed

from above. The dorsal bristles (Plate XLI, fig. 13) are short, somewhat curved, and little

tapered distally below the bare region at the tip, which is acute and slightly hooked.

The spinous rows are minute. The ventral bristles have long and strong shafts— the

middle exceeding the superior and inferior in bulk, a slight dilatation at the commence-

ment of the very short spinous region, and a smooth boldly marked sharp hook at the tip

(Plate XLI, fig. 14). The spinous rows gradually diminish from below upwai'ds, and no

larger process occurs at the base of the hook, as in several forms.

The dorsal cirri are comparatively short, apparently devoid of an enlargement below

the tips, and with a few clavate cilia. The ventral cirri are smooth, subulate, and

* Carriugtou says twenty pairs or more of white scales.
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ta])ering. They do not reach the tip of the flcsliy part of tlie foot (in spirit), though

they pass beyond the bases of the bristles.

Nprve-cords.—At the sides of the nerve-cords are numerous nucleated cells, and the

cords themselves in section present a peculiar areolar or reticulated appearance—

a

feature, however, which may be due to the mode of preparation. The granular epidermic

layer seems to be largely developed.

Ilidiifs.—The late Dr. Carringtou, of Eccles, found it at Southport in considerable

numbers, along with Harmothoe lumdata, in the ambulacral grooves of Astropecten

irregularis, his attention having been attracted by the bluish phosphorescence when the

star-fishes were jiut in fresh water. It is very fragile, so that it is difficult to obtain an

entire example ; yet it is sluggish. Claparcde, again, procured it on the same star-fish at

Naples in company with another Annelid, Slephanla flexnosa.

Reproduction.—Dr. Carrington observed ova in his examples from Southport, but no

date is given, though it is probable that they were obtained during the storms of winter.

The ova were seen througli the dorsal papilla3. ^I. Claparcde procured those with ova

and sperms at Naples in the winter of 1868-0.

Delle Chiaje first found this species in the ambulacral grooves of Astropeden

aurantiacus and pentacanthus at Naples, and gives a figure of the entire animal, which is

of a pinkish hue.

Amongst allied forms, Webster, in his 'Annelids of the Virginian Coast,' describes

Lepidametria commensaUs Avith scales extending the whole length of the body, viz. 50 to

90 mm., and living in the tube of Amphitrite ornata (Verrill). Moreover he also describes

a minute form (which he terms " Antino'6 parasitica") parasitic under the scales. It

has peculiar hooks in the posterior segments (ventral series)—he thinks for holding on.

This species is apparent!}' that referred to and figured b}' Delle Chiaje in 1823, but

his reference to the previous note hj Baster could not be verified. It has been thought

best to retain the specific name astericola subsequently given to it by the Italian author.

the original one of squamosa being less characteristic.

Famihj IV.—ACOETID^, Kinberg, 1857.

Head without a facial tubercle. Median tentacle arising from the middle of the

anterior lobe ; bases of the lateral tentacles covered by the ocular peduncles. Palpi long

and tapering. Body elongate, flattened. Scales numerous. Scale-bearing segments

alternating with those bearing cirri. Pharynx exsertile, with numerous papillae on the

margin—the median dorsal and ventral tentaculiform. No pregastric caeca. A

segmental eminence, but no distinct papilla.

52
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Genus XXIII.

—

Panthalis, Kinherg, 1857.

Scales smooth, flat, rounded or campanulate, covering the dorsum anteriorly,

leaving the rest bare in the middle. Foot with a dorsal process in front, a trilobed

median and a small ventral process. Dorsal bristles brush-like at the tip ; median

spinous on one side, and terminating in a long whip ; ventral with curved tips—finely

tapered and spinous.

Pantualis QiRSTEDi, Klnberg, 1857.

Specific Characters.— Head somewhat urn-shaped, with the rounded bosses for the

eyes (ommatophores) in front, and the small median tentacle extending a little beyond

them. Posteriorly it runs smoothly into the body. The median tentacle springs some-

what behind the bases of the pinkish ocular peduncles. The lateral tentacles arise close

together beneath the ocular peduncles, and their tips e.\tend further than the median.

The palpi are long, flesh-coloured, and tapering, with minute conical papillae towards

the extremity. The tentacular cirri are longer and stronger than the median tentacle, and

like the latter, smooth. Body 'ih inches in length, tapering in front and more distinctly

posteriorly. The pearly white or flesh-coloured dorsum is finely streaked transversely.

Inforiorly a ventral riilge and then a median groove stretch from the shield-shaped ai-ea

behind the mouth. Proboscis cylindrical, with |-| papillae, the upper median forming a

long smooth tentacle, the inferior a shorter process with an arch at its base. Maxillae

elongate, with a strong dorsal ridge ending in a hook, and a flattened blade with six to

eight teeth. Scales thirty-nine pairs, rounded or campanulate, smooth, the first three

pairs covering the dorsum, the rest leaving the centre bare. Foot with a dorsal process

in front, a trilobed median and a small ventral process, and with two spines. The

dorsal bristles are long and brush-like at the tip (bipennato-penicillate, Kinberg), the

median stout and with short broad tips, spinous on one side, and terminating in a long

whip (aristate, Kbg.), and veutrally a series of long slender bristles with curved tips

finely tapered and spinous (subulato-serrate, Kbg.).

Synonyms.

1857. Panthalis CErstedi, Kinberg. Eugen. Eesa. Zool., ii, p. 25, Tab. vii, f. 34.

1859. „ „ Danielssen. Norske Vid. Selsk., Skrifter., Bd. iv, Hefte 2, p. 115.

1861. „ „ Sars. Nyt. Mag. Natur., xi, Hefte 3, p. 253.

„ „ „ idem. Forh. Skand. Naturf., viii, Kjobenh., 1860, p. 625.

1863. „ „ „ Nyt. Mag. Naturv., xii, Hefte 3, p. 628.

1863. „ „ „ Geol. og Zool. Eeise, 1862, p. 46.

1865. „ „ Malmgren. Nord. Hafs.-Ann., p. 85.

1867. „ „ idem. Ann. Poly., 16.

1869. „ „ Mcintosh. Eept. Brit. Assoc, 1868, p. 338.
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187(5. PaiilhallK (ErKtedi, .Mcliitnsh. 'I'nnis. Z. S., ix, :i.S9, 40I-, 40.').

187!). „ ,, Timber. Ann. Daiiic, S'^i.

1883. „ „ Li-vinsen. Nonl. Annul., 197.

ISn3. „ „ Maivn/.flliT. I'olyiliiet. (IfsOrundes, .-), Taf. 1, f. 2.

18'J.'). „ „ Arnold \\'atson. Trans. Liverpool Biol. Soc, i.x, 1890, 109, pis. ix and x.

„ „ Lacazii, Pruvot and Racovitza. Arcli. Zool. oxper., 3rd serip, iii, 428, pi. xix, f.

84.— 10I-.

„ „ Marcnzvllcri, idem. Iliid., 4I-2, \A. xix, f. 105 ; and ]il. xx, f. lUli— 110.

Habitat.—First drednjed in Britain by Dr. Gwyn Jeffreys in 78 fathoms, 35 miles off

Skerries, Rlietland, in 1868; ;3o8 fathoms in the Atlantic (station G) dnring the ' Por-

cupine' Expedition of 1870; by the ' Triton' at olG fathoms; anil recently in the Irisli

Sea by Prof. Herdman and Mr. Arnold Watson. It stretches to the Mediterranean,

medium-sized examples having been procured in 40 to 80 fathoms off Jijjeli in Algiers,

in 40 to 80 fiithoms during tlio ' Porcupine ' Expedition of 1870 ; Avliile ^larenzfller

obtained it in the eastern part of that sea off Jaffa. It is also found off Norway and

Sweden. Its distribution is thus extensive.

The head (Plate XXVIII, fig. 16) is somewhat urn-shaped in the preparations, with

the rounded bosses for the eyes in front laterally, and the median tentacle in the centre.

then dilating from the bases of tlie former, and again narrowing posteriorly where it

runs into the body, without a nuchal collar. The smoothly rounded tips of the ocular

peduncles retain no pigment in the preparations; but in life, besides the ocular pigment,

the peduncles are reddish. Pruvot and Racovitza consider them the homologues of the

lateral peaks of the Polynoidte—a supposition to which little objection can be taken,

since they occupy the whole anterior region of the head. The median tentacle arises

rather behind the bases of the ocular peduncles, and thus is behind the middle of the

entire region (including the ocular peduncles). Its basal region is short, while the

tentacle itself is a somewhat small subulate organ with a tapered tip which extends

beyond the peduncles. The lateral tentacles arise close together beneath the ocular

peduncles ; and their tips reach a little further than that of the median. The palpi are

flesh-coloured, long, tapering, and with minute conical papillae which commence a little

above the base and extend almost to the extremity, onlj' a very short portion of the

filamentous tip being bare. They are very minute inferiorly, but increase in sizedistally.

Moreover each papilla has a basal granular region, and a clear tip like a jewel in its

setting. The tentacular cirri are longer and stronger than the median tentacle, though

much shortei' than tlir j)alpi.

Body 3J inches and upwards in length, tapering a little in front and more distinctly

posteriorly. The dorsum is pearly white in front, flesh-coloured posteriorly, the red dorsal

blood-vessel enlivening the general hue of the finely and transversely striated integument.

Inferiorly is the deep median furrow and two lateral ridges, the former terminating in

front in a broad shield-shaped area. The ventral surface in life is opalescent, with a

golden shade towards the sides. Mr. Arnold Watson describes the posterior extremity as

being broadly forked from the backward direction of the last pair of feet. No complete

specimen, perhaps, has been seen. Anteriorly the segmental eminence is very slightly

indicated, but it forms a distinct elevation posteriorly. No papilla is visible.
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Proboscis (Plate XXXIV, figs. 3 and 4) exsertile, cylindrical, furnished with -ff

papillse, the median—upper and lower— longer, especially the superior. In the British

forms it projects from the mouth like a tentacle, and tapers from base to apex. The

inferior, also conical, is much less, and has an inwardly ])rojc'ctiiig hood or arch at its

base. The four maxillaj are elongate, brownish, strongly hooked at the tip, which is

a process of the dorsal rib, and with an attached flat blade, the inner edge of which has

six teeth (Kinberg says six to eight teeth, while Marenzeller shows in his figure traces

of six).

No prcgastric ca3ca occur, and in this respect it agrees with the Sigalionidae. The

stomach is very muscular. The lateral intestinal cjEca are large and elliptical, with a

narrow neck.

Scales (Plate XXXIV, fig. 5) thirty-nine pairs (Kinberg), in life pearly white,

semi-transparent, the first three pairs flattened, covering tlie dorsum, the rest cam-

panulate, and about one-third the breadth of the dorsum on either side, the centre being

bare. " During life these do not rest upon the body, but in front are tilted up, so as to

meet at an angle above the prostomium, the last few pairs of elytra also assuming a

similar position. ... A constant rising and falling of the elytra, as though to

facilitate the passage of water for the purpose of respiration, was observable

"

(Arnold Watson). They are perfectly smooth, of fair thickness, and richly supplied

with nirve-trunks, as in tlic Polynoidae. Mr. Watson found in a living example that

posteriorly the last two pairs only met in the middle line, whereas in a specimen

in the British Mu.=;oiim, dredged by Sir John Murray in -l-l- fathoms, the last six pairs

did so.

Feet.—The dorsal division of the first foot bears two long and rather slender spines,

and several long slender bristles, finely spinous from a short distance above the base to

their capillary extremities. The slenderness of these hairs is in contrast with the con-

dition of the homologous organs in the Pol^'noidaa. The spines are minute.

The second foot is somewhat complex, and is specially interesting in connection with

the action of the parts in the formation of the tube, as recently described by Mr. Arnold

Watson. The foot is essentially bilobed,—that is, divided primarily into a dorsal and a

ventral division, the latter, it is true, being again subdivided. The dorsal division has

its spine, and forms an even ridge dorsally—terminating in a projecting globular or clavate

knob—directed downwards and projecting as far as the ventral division. Beneath are a

series of stiff bi'istles of the type seen in the foregoing process, but much stronger. They

taper from the base to the slender apex, and the short but distinct spines begin a little

above the former. The main ventral division is trilobed. The uppermost bristles

spring rather above the lobe, point upwards and outwards, and have stout shafts ending

in a spinous region dilated at the base and tapering to a slender tip. As we proceed

downwards the spinous region becomes more slender and tapering—the enlargement at

the base of the region graduall}'^ diminishing, and the shafts also becoming more slender.

An accessory lobe (bract) occurs at the ventral border, and in it the bristles, though

retaining the same type, become more slender, and the tapering spinous region shorter.

The ventral cirrus of this foot agrees with the homolosrous organ in the Polvnoidae, and

is apparently used in the same manner. Though certain modifications exist in this foot.
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yet the goiioral .striicluro is so much in accordunce witli tlio typo iu others that tlie

functions in all probability are not very diverse.

The third foot presents a short subulate dorsal cirrus and a somewhat clavate dorsal

lobe, with finely serrated slender bristles. The venti-al is a massive but short lobe, having

superiorly a small o-roup of bristles of the type of those in the foregoing foot, the spinous

regions being sliglitiy bunt backward and downward, witli prominent rows of spines at

the commencement. Beneath are about six short and strong bristles with spear-shaped

tips, slightly curved ;ui<l quite smooth,—in short, the extremities of tlie typical series

without the spines, but with tlio accessory process at the tip. These cover the main or

central region of tlie foot, with intervals between. From the accessory process at

the ventral edge of the foregoing lobe springs a group of more slender bristles of the

type of the superior series, with well-marked alternate spines. In ordinary views (in

spirit) the serrated concavity of these bristles is directed upward. As Pruvot and

Racovitza observe, one or two simple serrated bristles occur at the inferior border of this

foot. They probably indicate the original condition of the series. The subulate ventral

cirrus extends beyond the fleshy part of the foot.

Tlie fourth foot has the short slender dorsal bristles under the lobe superiorly. In

the ventral division the bristles preserve the same type superiorly, but they have spread

a little downward. The tips of the great spines beneath are .somewhat longer, and the

upper has a slender terminal whip. In like manner the slender inferior bi'istles have

spread upward beyond the two lower strong bristles, their structure, however, showing

no marked difference from those of the previous foot. The accessory ventral lobe is a

mere notch.

The tifth foot exhibits no noteworthy change except the increased distinctness of the

dorsal lobe, and the same may be said of the sixth.

The seventh foot agrees with the foregoing, and shows very well the series of

globular warts or papilkvs along the dorsal ridge above the cirrus. There are about eight

of the stout median bristles with the enlarged tips and terminal brush.

The eighth foot inaugurates a change, for, superiorly, the slender bristles with the

brush-like tips have appeared in the ventral lobe, while the dorsal division is only

indicated by an elevation without bristles. There are about five of the strong median

bristles with the filiform brush, while the inferior group of slender forms with the curved

spinous tips remain as before. The glandular apparatus for the peculiar secretion

commences in this foot.

The foot and bristles gradually assume the typical condition (Plate XXX, fig. 8),

but the foot varies little from the foregoing, presenting a smaller superior and a larger

inferior spine projecting in the centre of the median lobe, a rounded process superiorly,

then the more prominent median lobe, and an inferior process. The brush-shaped bristles

superiorly have very long slender shafts, which slightly dilate distally, then taper and

terminate in a point. From the sides of the tapering part a series of long hair-like

spines project like a brush (bipennato-penicillata?, Kinbcrg), the enlarged region at the

base having a sliorter series (Plate XLI, fig. 15). The hair-like bristles either form a

hair-pencil, as iu the figure, or a broader brush at the tip. These bristles occupy about

the upper third of the median lobe. Eight or nine strong aristate bristles then follow.
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and their shafts arc considerably longer than in from; they dilate in a spindle-shaped

manner (in antero-posterior view, Plate XLI, fig. 16) at the end of the shaft, and then

taper lo a blunt point. In lateral view (Plate XLI, fig. 17) this region is .somewhat

spatliuhite in outline, the tip being broad, with the end of the shaft slightly bent

backward, and finely striated. More than the distal half is covered with fine spines

(pinuately arranged), which increase in length distally, and finally terminate at the dorsal

edge in a long slender whip of sueli fibres, one being stronger and far longer than the

others, and projecting from the midst of a basal series of large hairs (Plate XLI, fig. 17).

These bristles (Graunenborsten of Mareiizeller) apjjear to be ca|iable of repair, one

presenting two fractures below the tip, yet quite stiff and useful, the callus in each case

being more coarsely striated than the noi-mal bristle. In one small example from 358

fathoms in the Atlantic these bristles have shorter and more acutely tapered tips, and

the spines cover three-fourths of the edge, commencing just above the base. Another

and larger example from •'JlO fathoms (H.M.S. ' Triton ') shows similar features. The
terminal whip is a true ))rolongation of the shaft, with lateral spines.

At the ventral edge is a group of bristles with long shafts as slender as the superior

brush-like forms, a well-marked shoulder or curve as in the anterior bristles (which

tliey clomely resemble), and a long tapering curved finely spinous tip (subulato-serrata;,

Kinberg). The spinous rows of the curved region are prominent, while the long tapering

region beyond has its spines somewhat longer just after its commencement, and thus in

antero-posterior views presents a broader feathered arrangement (Plate XLI, fig. 18).

The feet retain the fundamentally bifid condition to the posterior end, both spines

being present, though the dorsal lobe is only marked by a slight eminence (devoid of

bristles), to which the spine goes. All the bristles are greatly elongated, but they

preserve for the most part the characters seen in front. Thus the smoothly rounded

ventral division has superiorly long slender bristles with the dilated and serrated tip.

The shafts of the strong median series are also much elongated, and the dilated tips are

densely spinous like a stiff brush, and closely akin to the condition of certain forms in

Aphrodita aculeata. No filamentous terminal brush occurs, but the sides of the club-

shaped tip are densely bristled, and the spikes project beyond the tip. The filamentous

tip may have been abraded in these cases, but this is uncertain.

An elaborate account of the golden yellow fibrous secretion by the spmning glands in

Polyodontes maxiUosns, with numerous finely drawn figures, is given by Dr. Hugo Eisig

in bis beautiful ' Monograph on the Capitellidas,' ' and the arrangement seems to be very

similar to that in Panthalis. Dr. Eisig considers the fibrous golden yellow secretion as

homologous with the spines and bristles of these and other Annelids, and enters into a

lengthened description of the structure of similar glandular secretions in both Vertebrates

and Invertebrates. The glands are long tubular structures which pour their secretion

externally by an aperture in the dorsal papilla above the foot. The threads tlius

secreted are mingled with mud in the formation of the tube, and Mr. Arnold Watson has

described the mode by which the animal ruptures the anterior end, and, throwing it

outward, adds layer upon layer in this manner, so as to constitute a massive tube.

1 Naples, 1887.
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I'ruvol ami Racovitza's \\v\\ that tlio spinnin.of glands are the homologues of the

dorsal setigoroiis glands, fonning the material for tlio tuljo instead of the dorsal liristlcs,

is not iVi'c IVdin doubt.

Reproduction.—In a large example procured in July, 18G8, in Shetland (78 fathoms),

a series of large ova occurred in the perivisceral chamber. The embryo must therefore

attain considerable size before extrusion.

Udhlts.— Like others of the group, PanthaUs (Ersledl inhabits a tube of mud, about

3i inches long and about 1 J inches in diameter, with loose extensions of mucus at either

end, thus concealing the entrances, and for an example of which I am indebted to Prof.

Herdman. The estimated internal diameter of the tube is usually about ' inch, while the

thickness of the walls in the centre is about ] inch. The tube is composed of a number

of layers of the thread-like secretion interspersed with mud, these layers not being

parallel, but curving outwards, since, according to Mr. Arnold Watson, from whose

interesting account' of the habits of the species the foregoing is taken, rupture of the

anterior end frequent!}'' takes place.

The animal crawls along the surface of the ground, can reverse itself in its tube,

and can also swim a little in the water.

The Amei'ican Euarche tubifex described by Ehlers " makes a curiously ringed

arrangement of the anterior end of the tube, probably duo to the gradual narrowing of

the calibre of the tube at this end.

Kinberg in 1857 described the species thus:—The cephalic lobe with the peduncles

equal to a fifth part of the length of the palpi, tentacular cirri longer than the tentacle

;

bristles of three kinds, subulate, serrulate, bipennato-penicillate, bearded. Xo foot papillas.

Marenzoller published an excellent account, with good figures, of the bristles, as

well as pointed out the functions of the spinning-glands in regard to tube-making.

Pruvot and Eacovitza give two new species of this genus from Banyuls with accurate

and beautiful figures, viz. P. Lacazii and P. Marenzelleri. After a careful study of the

first-mentioned as given in the authors' descriptions and figures, I have doubts as to the

need for specific distinction from the British form, though there are a few minor varia-

tions, such as the increased size of the so-called branchial papillae in front. It would

also appear to be a question whether the French authors have not placed too much

weight on the mere curvature of the ventral bristles of their Panthalif! Marenzelleri,^

especially as Kinberg's artist may have had a mounted preparation for illustration, and

thus the curves woidd disappear. The twist or double curvature referred to is present in

all the examples of PanthaUs CEhstedi that have come under my observation, and the

bristles of the first pair of feet (bearing the tentacular cirri) are likewise present. The

comparative length of the tentacle is not always to be relied on, though in young

specimens the tentacle seems to be about the same length. The same remarks apply to

the median papilla of the proboscis. The absence of the cei-atophore is remarkable.

The bristles in young forms show the finer characters better than in the adults—in which

> Ibid., pp. 170, 183, &c.

- 'Annelida of the "Blake,"' &c., p. 54, Taf. 12, 13.

' " Faune des Annel. de Banyuls," ' Arch. Zool. exper.,' 1805, p. 451.



406 yiGALlONIDyE.

they liave been subjected to considerable friction. The most noteworthy distinctions of

the French authors arc the condition of the second foot, which is exceptionally large,

and the commencement of the spinning-glands on the ninth foot instead of the eighth.

Further investigation will jjrobably clear up the doubtful points. It has to be stated,

liowever, that considerable variations exist in the common form {P. (Erstedl) in regard to

the length and bulk of the second pair of feet. Thus, for instance, these were unusually

large in an example procured by the ' Triton ' in 516 fathoms ; and the median tentacle

was also much longer than usual, though it did not reach the tips of the lateral tentacles.

The spinning-glands Ijegan in tliis on the eighth foot as in tlie ordinary examples.

f'rnu;/;/ v.—SIGALIONID.'E,' Klnhcy, 1857.

Cephalic lobe rounded, often with a nuchal collar postcrioi'iy. No facial tubercle.

Median tentacle, when present, generally long, produced from the median part of the

cephalic lobe, and with cteuidia at the sides of the base (ceratophore). Lateral

tentacles fused witli the base of the tentacular cirri, the tips only emerging. Eyes four,

occasionally only two, or absent. Palpi long, attenuate and smooth, with buccal ctenidia

at the bases.

Body long and narrow. Pharynx with „ II H papillae and teeth. No pregastric

cseca. First pair of feet carried in front of the head. Dorsal bristles spinous and

tapering. Ventral bristles compound, the terminal region being often long, multi-

articulate and bifid. Ctenidia on all the feet. Elj'tra and cirriform gills alternate in

the anterior segments up to the twenty-sixth ; those of the middle and posterior part

furnished with both elytra and cirriform gills.

Granular epidermic area for the nerve-cords deep, the upper arch being covered by

the insertions of the vertical and oblique muscles, the latter attached below the former

—on each side of the nerve-area—without intermingling to any extent.

The genus Sigalion was established by Audouin and M. Edwards in 1834, and adopted

b}' Cuvier in the second edition of the ' Kegue animal' for two species, remarkable

for their general organisation amongst the Aphroditaceans by the simultaneous presence

of superior cirri and elytra on all the feet. They did not see eyes in the spirit-preparations,

and no brauchiifi, the fringes of the elytra perhaps taking the place of the latter. They

grouped the Sigalionida? under the Aj^tvodisiois renniformes along with the Acoetes.

Kinberg's tifth familj- of the Aphroditea is the Sigalioniiice, which he characterises

as having a long narrow body, the cephalic lobe rounded, occasionally elongate. No
facial tubercle. Tentacle not always present, and generally long, the basal region

^ Dr. George Johnston observes, "Perhaps formed from aiyaXvug, curiously or anomalously

made ; but Sigalion is a name of Harpocrates, the companion of Esculapius and Hygeia, by whom
physicians were obliged to swear that they would observe a religious silence in their profession."

- T. iii, p. 207.
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prodiiceil from tlio median part of tlio ccplialic lobe. Antenna?, wlion present, ari.sin<^

from the anterior part of the ceplialic lobe. Eyes four, occasionally only two or none.

Near the base of the tentacle are two foss^ covered with a membrane—])crhaps auditory

organs. I'alpi long, attenuate, smooth. Tentacular cirri furnished with many bristles.

Pliarvnx with f ii -'f papilla) and teeth. Dorsal bristles serrate, ventral compound.

Elytra and cirri alternate in anterior segments, those of the middle and posterior part

fiii'ni.sliod with both elytra and cirri. He gives four genera

—

SthcnchiiK, n., Siijdliuu,

Aud. and Ed., Leanira, n., Psammolyce, n. He split up the old genus Sigalion into

Sthenelait and Siijalioii.. Sfhenefai.s he cliaracterised as having a cephalic lobe rounded

anteriorly, except wliere marked by the base of the tentacle. Antennas short, affixed to

the base of the tentacle. Uorsal and ventral divisions of the foot of equal length, tli(!

former with serrate bristles, the latter with superior subulate-serrate—occasional I3'

bidentate, and witli inferior articulate, the apex being bidentate or serrate. Elytra

covering the entire dorsum.

Ehlers, in his ' Annelids of the United States Expeditions' ^1887), follows Grube's

arrangement of this group with Kinberg's subdivisions.

Genus XXIV,

—

Sthenelais, Kinhenj.

Cephalic lobe rounded anteriorly, with a nuchal collar posteriorly in the prepara-

tions. A pair of ctenidia at the base (ceratophore) of the median tentacle; lateral

tentacles fused with the first foot ; tentacular cirri more or less separate. Palpi long,

subulate and smooth, springing from the ventral stirface of the cephalic lobe, but fusing

with the first foot. A pair of scoop-shaped ctenidia at the base. Scales covering the

dorsum ; fringed. Dorsal and ventral divisions of the foot of equal length. Segmental

eminence at the base of each foot, and a ciliated funnel-shaped process on the foot. A
well-developed branchial process on every foot, and on the dorsal ridge beneath it three

T-shaped ciliated organs. Dorsal bristles long, stiff, finely tapered, and spinous. Upper

ventral bristles with simple tips—boldly spinous; next come compound bristles, at fir.^t

with a terminal region of three segments, then with one joint, and at the ventral edge

with one to four joints— all with bidentate tips. They are ai*ranged in the foot after

the outline of a horseshoe (in transverse section). Nerve-cords in a deep area, almond-

shaped in section.

Grube, in the ' Annulata Semperiana,' defines the genus thus :—Body vermiform,

segments more or less numerous, alternating. Elytra on the second, fourth, fifth, and

on the unequal segments to the twenty-third, the intermediate segments bearing branchiae,

the rest furnished with both organs. Scales covering the entire dorsum. One frontal

(median) tentacle. Two palpi (his siibtentacula). First foot thrown forward with the

cephalic lobe, and furnished with bristles and short tentacles. Other feet biramous and

with ventral cirri. Superior bristles simple, bai-bed ; inferior bristles compound or with

other kinds. Elytra thin.'

' Fide previous brief description in ' Sitz. Schles. Gesell.,' 1874.

53
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Carus in the ' Prodromus Faunae Mediterranese ' gives the following:—Head with

median antenna and generally two short lobulated or fleshy-membranous organs at the

base ; maxillse well developed ; feet all furnished with branchiae, and the anterior pair

turned to the front, so that the cirri and setae form part of the cephalic apparatus ; body

elonp^ate, vermiform.

Pruvot and Racovitza ' have recently drawn attention to the homologies of the head-

processes in Sthenelais, and express the view that the subulate cirrus which springs from

the inner side of the bristle-tuft of the first foot (bearing the tentacular cirri) is the lateral

tentacle (their lateral antenna). In their descriptions they furtlier point out the exact

arrangement of tlie dorsal and the veutral ijristles, the latter forming a horseshoe with

the opening in front, and with a spur dorsally and ventrally, each of the latter being

characterised by a change in the structure of the bristles.

1. Sthenboais boa, Johnston, 1833. Plate XXVI, figs. 7 and 8.

Specific Characters.—Head crimson, broadly ovate, bounded by a nuchal collar

posteriorly. Median ridge passes in front into the broad basal process (cei-atophore) of

the median tentacle, which is short and subulate. Two flap-like organs (ctenidia) occur

at each side, the anterior the longer. Two eyes on each side, the larger anterior pair

almost hidden by the latter processes, and looking forward and outward. The posterior

pair are on the dorsum, a little l)ehind the ijases of the processes. A truncated papilla

at each side of the head posteriorly. Head fixed to the massive parts of the first feet,

which bear externally two tapering cirri of considerable length. Behind the dorsal

tentacle is a T-shaped ciliated process. To the inner side of the ventral cirrus of the

first pair of feet is a sickle-shaped blunt appendage (ctenidium)—richly ciliated, and

probably branchial. A short subulate cirrus (lateral tentacle) exists superiorly on the

inner side of the bristle-tuft. The long, subulate, and smooth palpus springs from this

basal process, which also carries a double series of long, tapering, slender, spinous

bristles. Body elongated, little taperod anteriorly, but gradually diminishing posteriorly.

It is rounded dorsally and flattened ventrally, greyish or bluish-green, the latter or flesh-

colour charactei'ising the iridescent ventral surface. Segmental eminence at the base of

each foot, and a ciliated funnel-shaped process on the foot. Scales 156 pairs ; mostly

reniform, and with numerous minute papilla, while the outer border bears a series of

large simple papilliB. A well-developed branchial process exists above each foot, and on

the dorsal ridge beneath it are three T-shaped ciliated organs (ctenidia). The dorsal

bristles are long, somewhat stiff and finely tapered, as well as spinous from a little above

the base to the apex. Upper set of the ventral bristles with simple tips, boldly spinous;

then some with a tapering bifid appendage of about three joints, the end of the shaft

having a few rows of spines. The main pai't of the division, forming the large

curve of the horseshoe, has stout bristles with bevelled ends to the shafts, and a short

beaked appendage of one segment. Inferiorly the lower spur of the horseshoe has

1 'Archives Zoolog. exper.,' p. 452, 3= Ser., iii, 1895.
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more slender forms, witli a few rows of spines on the slightly expanded distal regions of

the shafts, and an appendage of one to four joints. A group of long papillae occurs at

the anterior edge of the superior division, one above the spine of the ventral division,

aud a ciliated or papillose frill is found at the base of the lowest slender bristles. Ventral

cirrus elongate, subulate, barely reaching the tip of the fleshy part of the foot.

Synonyms.

1833. Sigalion boa, Johnston. Loud. Mag. Nat. Hist., vi, 322, f. 42.

1839. „ ,, idem. Ann. Nat. Hist., ii, 439, pi. xxiii, f. 6—15.

1843. „ Idunx, H. Rathke. Nova Act. Acad. Cffisar. Nat. Cur., xx, loO, Tab. ix, f. 1—8.

18.J1. ,, „ Gi-ube. Fam. Annel., p. 38.

„ ,, hoa, Williams. Rept. Brit. Assoc, 18.51, p. 201.

„ „ Idunie, Sars. Nyt. Mag. Natiir., xi, 3, p. 2-54.

1861. „ „ idem. Vid. Selsk. Forh., 18(51, p. 1 (sep. copy).

1865. „ „ Malnigren. Nord. Hafs.-Ann., p. 86.

,,
Sthcnelais Idunx and <S'. boa, De Quatrefages. Ann., i, p. 276.

„ Siijalion boa, Johnston. Cat. Brit. Mus., 124, pi. 13, f. 6.

1867. „ ,, Parfitt. Annel. Devon., p. 19.

1873. Sthenelais Idunse, Sars. Bid. Christ. Faun., p. 14.

„ Sigalion Idunte, Willemoes-Suhm. Zeit. f. w. Zool., xxii, p. 347.

1875. ,, ,, Ehlers. Annel. 'Porcupine,' 1809, op. cit., p. 18.

1876. Sthenelais boa, Mcintosh. Trans. Zool. Soc, ix, p. 390.

1879. Sigalion Idunx, Tauber. Anu. Danic, 83.

1880. Sthenelais Idunw,, Langerliaus. Zeit. f. w. Zool., xxxiii, j). 276, Taf. xiv, f. 6.

1883. Sigalion Idunse, Levinsen. Nord. Annul., 109.

1884. „ „ V. Carus. Faun. Medit., p. 205.

1888. Sthenelais Idunse, De St.-Joseph. Ann. d. So. Nat. (7), v, p. 187, pi. viii, f. 55.

1890. Sigalion Idunse, Malaquin. Ann. Boulon., p. 23.

1891. „ boa, Hornell. Op. cit., p. 238.

Habitat.—Ranges from Shetland to the Channel Islands, being procured by the

dredge in the former aud between tide-marks in the latter. It appears to be a generally

distributed species, frequenting both shores of Ireland, and e.\tending to Norway and

Sweden. Ehlers gives a depth of 60 to 80 fathoms in the Minch during the ' Porcupine

'

Expedition of 1869. Shores of France.

Read (Plate XXIX, fig. 1) of a fine crimson hue, somewhat broadly ovate, and

separated from the body by a nuciial collar. Anteriorly a median ridge terminates in

the broad basal process for the pale median tentacle, which is comparatively short. At
the sides of the basal process (ceratophore) are a pair of flap-like organs (ctenidia), the

anterior being the longer, the posterior the shorter. Both are rather flattened, and move
freely with the broad tentacular base (first foot) on the head—which is fixed. At their

base externally on each side are the eyes, the anterior and larger pair of which are almost

hidden under these processes—when viewed from the dorsum, especially asthcv are also

placed on the front of the head so as to look forward and outward. The posterior pair

lie a little behind their bases on the dorsum. At the posterior border on each side is a

well-marked process or papilla with a truncated tip (one of the " organes uucaux "). The
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head is fixed inferiorly to the massive bases of the tentacular cirri (first foot). Externally

two taperiug cirri of considerable length occur, one, the longer, from the dorsal edge, and

anotliei'ii little sliorter from the ventral edge above the palpi. Behind the dorsal tentacle

is a T-shaped ciliated process (ctenidium). To the inner side of the venti-al cirrus is a

sickle-shaped blunt appendage (cuilleron c^phalique, or buccal ctenidium), richly ciliated

and continuous witli a well-marked ridge on the inner surface of the basal process. On

the inner side of the bristle-tuft superiorly, again, is another short subulate cirrus, the

homologuc of the lateral tentacle (Pruvotand Racovitza). The long subulate and smooth

palpus springs from the middle of the ventral face of the basal process, and has a scoop-

shaped flap (ctenidium) ensheathing it internally. The firstfoot carries a double series

of bristles directed forward and inward, and consisting of somewhat stiff, long, slender,

curved bristles closely spinous towards the tip. The upper series of bristles had many-

stalked infusoria like J{li(tliilusti/la.

Boihj foui' to eight inches in length ; elongate, Jiot much tapered anteriorly, but

gradually diminishing posteriorly ; rounded dorsally and flattened ventrally, composed

of 170 to 200 or more bristled segments. The dorsal surface is marked anteriorly by

transverse lines, and the median region forms an elevated ridge, and sometimes has a

bluish-green or ochreous colour. The post-cephalic ridge has at its sides small

ciliated processes, which at first sight resemble parasites. The ventral surface

is of an iridescent flesh-colour, or bluish-green (from eggs) marked by the red

conti-al v(>ssel, and with a raised transverse line between the centres of the feet.

Posteriorly the body terminates in two tapering caudal styles.' A segmental eminence

occurs at the base of each foot, and on the adjoining region is a little funnel-shaped

papilla, but apparently unconnected with the former. In the anterior feet the funnel is

in the centre of the base of the foot, but it by-and-by moves forward, so that through-

out the rest of the body it is near the anterior edge of the foot. The funnel-shaped

papillse are continued from the fourth bristled feet to near the top of the tail ; about

twenty segments, however, are devoid of them. In tlie males this funnel-shaped

organ does not appear to be present, but the segmental eminences are very prominent,

and have an oblique crest. In spirit the sperms sometimes form masses of a rope-like

character externally, as if they had issued (on immersion in spirit) from a minute pore.

The cuticle is considei'ably thickened over the nerve-area.

The proboscis has eleven papilla? on each half (dorsally and ventrally). These are

large and somewhat conical, slightly constricted at the base, and with a projection

internally about the middle. The teeth do not seem to bite alternately, as in the

PolyuoidaB, but the lower pass in front of the upper pair (Plate XXVI a, fig. 21).

No pregastric caeca are present, but short intestinal caeca occur laterally.

Scales (Plate XXXIII, fig. 16), 156 pairs, covering the entire dorsum, of a greyish

hue, the anterior especially showing numerous dark brown grains ; all however possess

them, unless when recently reproduced. Towards the posterior end they have a

broad baud of dark grey or brownish grey along the posterior border internally, and

occasionally externally a dappled condition or grains of the same dark grey colour. A

' Body terminated by four small cirri (De Saint-Joseph).
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very pretty and symmetrically tinted arrangement tlius [lertains in this region. The
first pair of scales are somewhat ovate, the rest more or less reniform, and tliey are

tough,—adhering, moreover, with considerable tenacity to the tubercles. Their surface is

entirely covered witli minute ]):ipillie, which are often tinted brownish, and along the

anterior and neighbouring part of the outer border are a series of massive and simple

cilia, somewhat constricted at the base, then dilating and tapering to a blunt tip. Some
show a liranch oi- knoh near tlio base. In the other scales a portion of tlie outer and

anterior region is devoid of the minute papillas, whilst amongst the cilia of the outer

border are numerous minute globular papillre. Botli extend here and there within thu

border. The inner or rounded anterior lobe of the scale has the papilla? up to its border.

The scales occur on the first bristled foot, third, fourth, sixth, eightii to twenty-fourth,

twenty-sixth, twenty-seventh, &c., to the end of the body. In the terminal region the

small scales retain the same characters, though a patch devoid of papillae occurs on the

anterior part of the rounded inner lobe, and the cilia along the external border are

smaller, more slender in proportion, and more numerous. The minute papillae on the

surface occasionally project beyond the border posteriorly in ail the scales, and the gradual

elongation of the cilia externally shows that they are modifications of the same'organs.

The largest papilla? occur on the exposed part of the scale. Finely branched nerves

supply the entire organ. The scales often have a blackish or brownish deposit of

granular matter on their surfaces. It seems to be the same as that which occurs in the

PolynoidiB. In young examples the papillae on the scales are proportionally large, and

occasionally sand-grains adhere. The cilia also are somewhat larger.

Feci.—The second foot shows dorsally two ciliated lobes. It has two powei-ful

spines. The dorsal division is indicated by the nature of the bristles and by the issue of

the spine beneath them. Tiie dorsal bristles consist of the .same slender, elongated,

finely spinoso forms seen in the previous process, the tips of most being broken. Thev

have the infusorial parasites formerly indicated and fine filaments of an alga. The
ventral division bears much stronger bristles, the stout shafts of which merge into the

distal spinous region without evident change. The slightly alternate rows of spines are

prominent, and this region ends in a long, tapering, articulated appendage terminating

in a bifid tip, the dorsal process being hooked. Just above the lower edge of the ventral

region a series of large, lobate papillce project, and below the bristles are a curved series

of minute papillae. The ventral cirrus, as in the previous groups, is large and

tapering, its tip extending considerably beyond the fleshy part of the foot. The funnel-

shaped papilla external to this organ is absent.

The third foot shows a T-shaped ctenidium dorsallv. The dorsal division of the

foot is more clearly indicated by a fissure, and its lower border is furnished with large

clavate papillae. The bristles curve upward and inward, their convexity being thus

external. The bristles of the ventral division have already a tendency to form groups.

Thus the upper six of the ventral series consist of moderately stout shafts with simple

tapering tips which are coarsely spinous inferiorly and finely spinous distally, the tip

being smooth. Then follow the stouter forms, as in the second foot, with spinous

regions distally and a jointed, tapering, bifid appendage. Amongst these, however, are

some with an unjointed terminal appendage, a powerfully hooked tip, and a strong
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secondary process, so tbat the end is like a bird's beak. Those at the ventral edge

again are much more slender, have a slightly dilated spinous region, and a five-jointed

bifid appendage. Two groups of clavate papillae occur on the edge of the foot above

them and a row of smaller papilla; at their bases veutrally. The ventral cirrus extends

fully as far as the fleshy part of the foot, and internal to it is a funnel-like, ciliated

process.

The typical foot (Plate XXXI, fig. 5) presents dorsally a richly ciliated branchial

process somewhat subulate in outline, and which is evident at the fourth foot. Beneath,

on the dorsal curve, are three T-shaped ctenidia. Another ctenidium lies on the posterior

border of the foot deeply placed in the interpedal fissure. In the middle of the body others

occur on the dorsum of the foot and behind the elytrophore. Pruvot and Racovitza observe

that they all have the same structure, viz. conical epidermic cells with their bases at the

broad end and their points at the pedicle of the organ ; they are richly ciliated distally.

The dorsal lobe is considerably less than the ventral ; the bristles (Plate XLI, fig. 19) are

long, slender, ami i)oklly spinous from a little above the base to the tip. Viewed from the

side they form a beautiful fan directed laterally with the digit-like papillae at the anterior

border of the base. Though slender they are somewhat stiff and curved—with the

concavity upward (Plate XLI, fig. 20). The spines form even transverse rows,

thus differing from the alternate series sa common in this group and in the

Polynoidae. The transverse arrangement, however, may render them more brittle. The

dorsal lobe is separated from the ventral by a deep fissure, and has a series of long

papilijB at its tip. The ventral lobe is massive, with a truncated extremity which bears

the spine in its middle, and usually a single digit-like papilla. A fold of skin,

arising at the upper part of the lobe, passes down posteriorly and curves to the front,

separating the more slender ventral bristles from the stout series. In the posterior pan

of the body the commencement of this ridge of skin forms a free flap. The upper group

of the ventral scries consists of the moderately stout forms with the simple spinous tips

(Plate XLI, fig. 21), and also a few with about three joints to the tapering, bifid

appendage, the tip of the shaft having a few rows of spines. The centre of the foot is

occupied by a series of stout shafts bevelled at the tip, and with a short appendage of one

segment (Plate XLI, fig. 22), and the beak-like, bifid extremity. In some, transverse

strife indicate traces of spinous rows. Those of the upper series have longer and more

slender appendages. Ventrally is a group of slender bristles forming a row directed

forwards and outwards, then downwards and outwards, each with a few rows of spines

on the expanded distal end of the shaft and appendages of one to four joints (Plate XLI,

fig. 23). These spring from a notch at the ventral edge and within the tip of the foot,

the inner border of the notch being marked by a series of small papillse. In the region of

the spine, which pierces the middle of the foot, is a long and somewhat fusiform papilla.

So far as the structure of the bristles is concerned, the type remains the same in the

terminal feet, though the bristles diminish in size. The median stout bristles have longer

and more slender hooked appendages, and the backward curve of the end of the shaft

is more marked. The papillte are fewer. The ventral cirrus is subulate and tapering,

extending to about the tip of the fleshy part of the foot. A spur or process occurs at

its inner border above the basal segment. A well-marked ctenidium is placed a little
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internal and anterior to the cirrus. The dor.sal hair.=! arc prone to deposits of rand, aljroid

growths, and stalked Infusoria, their colour thus being often brownish or greyish ; while

Loxosomx abound on the feet, under the scales, and other parts.

Pruvot and Racovitza give a good figure,' showing the arrangement of the lobes,

papilliB, and bristles in a typical foot. Dorsally the papillae (stylodes) occupy the

anterior region and pass beneath the division. Ventrally, the flaps, which they call

parapodial bracts, envelop the foot above and beneath, as well as superiorly in front, the

antero-iiiferior being scolloped, each process being terminated by a sensitive palpocil.

Reproduction.—Large specimens in the Channel Islands were laden in August with

faii'ly advanced greenish eggs in enormous numbers. The males had also the peri-

visceral chamber cliargcd with sperms, Avliich issued, after immersion in spirit, from the

bases of the feet.

Development.—Larval forms occurred, towards the end of October, with bluish

anterior digestive organs in the metatroch stage, with two kinds of bristles,— viz.

long, curved, serrated bristles, somewhat like those of Poli/nor, and shorter com-

pound forms. Viewed from the front superiorly (Plate XXVIa, fig. 22), two eyes lie on

each side. An oblique lateral view- shows the feet of one side and the caudal cirri.

The first and last bristle-tufts are simple and short, and about seven pairs of feet are

visible. Only a single, long, and comparatively strong, swimming bristle occurs in each

foot, the curved tip being distinctly and somewhat widely serrated on the convex edge.

Such, therefore, would appear to be a modification of the serrate dorsal bristle, wliicli is

functional at this stage. The ventral bristles liad dilated ends to the shafts—with the

usual oblique termination and a distal region of two segments. It is uncertain whether

these young forms pertained to this genus or to Sigalioii.

Hahits.—They are somewhat sluggish animals, usually lurking under stones between

tide-marks, where tliey rest on a sandy bottom, though occasionally' small examples are

found in pure sand as at Southport. They form curious coils in vessels in confinement,

and appear to be nocturnal. So far as my specimens go, the finest are those between

tide-marks, Herm, while next to these, and only a very little less, are those between

tide-marks at St. Andrews. Those procured in the sand of the Zetlandic voes are much
smaller, and the same may be said of those from the outer Hebrides. Average examples

come from the west coast of Ireland.

This species was introduced, in 1833, to science by Dr. G. Johnston, who found it in

Berwick Bay under stones near low-water mark. He says it is somewhat sluggish, but

burrows in sand with rapidity. Moreover that it is the Goliath of its race, and preys on

its fellow-worms. It is probable that Rathke, in 1843, referred to this species under

tiie title mentioned {S. Idiina:'). Tlie Sthcnelais Edirardsli of De Quatrefages (I8G5)

seems to be this species. He placed next the foregoing the Siijalion Matkildse of

Audouin and Edwards, for he thought they included two species under that title. He
entered the Sthenelais Idunss of Rathke, and the S. boa of Johnston as separate species.

Langerhans (1880) describes Sthenelais Idame- from a depth of twenty fathoms off

Madeira. He points out the reddish colour of the head (from the brain), the ringed base of

' Op. cit., p. 463, fig. 12.
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the tentaclo (liis antenna), tlie ciliattd rosette of the first Begment, cbitinous papillae, and

fringed scales (simple papilla3), and gives the detailed structure of the feet with figures.

De Saint-Joseph (1888) observed many examples o{ Ualacarus olivaceua on the body of

one. He agrees with me in thinking that t>. I<lnvw, Rathke, is identical with S. hoa, Johnst.

2. Sthenelais ZETLANDICA, McIntosh, 1876.

Specific Gharacters.—Head ai)sent, and body fragmentary. Scales somewhat reni-

form or irregularly rounded, densely covered with low flat papilla?, tlie outer and part of

the posterior edge bearing a closely arranged series of minute clavate cilia. Doi'sal lobe

of the foot rather long, and obliquely bevelled from above downward, bearing a tuft of

bristles that are longer and more finely spinous than in S. hoa. Beneath the spine are

a series of small papilla) with truncated and papillose extremities. Ventral lobe irregu-

larly conical, with numei'ous papillae, at the tip of which ai'c the secondary processes or

warts. Along the ventral border is a series of globose warts. The upper ventral

bristles have proportionally strong shafts, with four or five rows of spines at the distal

end, and a terminal i)ifid a])pondagc' usually of two joints. The slender inferior ventral

have three divisions in the terminal ai)pendage—all with a hooked tip, and a secondary

process beneath.

Habitat.—Dredged off the Shetland Islands by Dr. Gwyn Jeffi-eys in 1807. Mr.

Harvey-Gibson found a fragment (?) oS" Port Erin, Isle of Man.

Synonyms.

1870. Sthenelais zetlandica, ilclntosb. Trans. Zool. Soc, ix, 390, pi. Ixx, f. 15— 17.

1886. „ ,, Harvey-Gibson. Verm. Liver., p. 151.

1891. „ „ Hornell. Op. cit., p. 238.

Head.—Absent in the preparation, and the anterior end injured. The proboscis

appears to have the ordinary structure— with the horny teeth, and the dorsal and ventral

rows of conical papillas.

Body.—About the size of Sthenelais limlrola, and having a similar appearance.

The scales are somewhat reniform, or irregularly rounded anteriorly, and the entire

surface densely covered with flat papillae, which on the folded edge of the scale form

low, smooth warts, larger in proportion than in Sthenelais boa. The outer and part of

the posterior edge again bear a somewhat closely arranged series of minute clavate cilia

(Plate XLI, fig. 2-1), almost globular at the commencement on the posterior border, and

with minute processes or palpociJs on the summit, those on the outer edge being more

slender than those on the posterior border.

The feet (Plate XXX, fig. 14) have dorsally a branchial process and three ciliated

T-shaped organs beneath. The superior lobe is rather long, and obhquely bevelled

from above downward. It bears beneath the spine a series of rather small papillse,

which have truncated extremities provided with several accessory papillge. The

superior bristles are longer in proportion than in ^'. hoa, but do not form so broad a fan
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wlii'ii vicwL'tl liitL'i'ally. Tlioy t:iin r lu a iluliciilo extremity, and tlieir rows of spines are

distinctly marked, though somewhat finer than in <S'. hoa. The inferior lolie is irregularly

conical, and has numerous papilla?, the largest near the spine, and just above the

inferior group of bristles. jMoreover below the latter is a cluster of smaller papillaj fur-

nished with the secondary processes or warts at the tip. After a brief interval, a series of

globular warts occurs along tlie ventral border of tiio foot. The superior ventral bristles

(Plate XLI, fig. 2-"), in calcium cliloride, ami witli the basal part of the terminal

appendage slightly folded) have comparatively strong shafts, with four or five rows of

spines at the dilated distal extremity, visible, however, only at its edge. The terminal

appendage as a rule consists of only two divisions, occasionally a more slender form at

the upper border having three. In those with two the terminal portion is only one

fifth the length of the liasal. The claw at the tip is distinct and much curved, and the

secondary process projects at a slight angle, the point often touching the tip of the claw.

The basal joint is finely striated, as is likewise the dilated end of the shaft. As we

proceed downwards these bristles become less robust, and the shaft has a more distinct

dorsal curvature, but the ti'i-niinal I'egion of two divisions remains. Each of the more

slender ventral groups, again, has three divisions in the terminal appendage (Plate XLI,

fig. 26, which represents one of the larger forms). The bristles throughout are tinted

of a light brownish hue.

The ventral cirrus is subulate, and it reaches nearly as far as the fleshy part of the

foot (in spirit). The terminal region, which is elongate-ovoid, is marked from the

succeeding by a distinct shoulder, as if articulated.

The absence of the head makes the generic relations of this species doubtful, but in

the meantime it may be placed under Sthenelais until a more complete example is

obtained. It is one of the many I'are forms which the persevering explorations of

Dr. Gwyn Jeffreys in the Zetlandic seas brought within our knowledge.

The S. J'ldiginosa of Claparede' is an allied form, and the iS. //luwr of Pruvot and

Kacovitza " also approaches this species in regard to the structure of the papillae and

the general character of the bristles, but differs in the presence of papillae along the

ventral edge of the foot, and it has fewer papilla? on the scales than in the British form.

3. StHEN'KLAIS ATLANTICA, }frIiitosh, 1876.

Specific Characters.—Head somewhat ovoid. Median tentacle subulate, and with

a terminal joint. A pair of eyes close together on each side, near the base of the

tentacle. Palpi long, smooth, and tapering. Tentacular cirri show a terminal difieren-

tiation, as in the median tentacle. Body as in S. zetlandica. Scales thin, rounded or

ovoid in front, reniform throughout the rest of the fragment, covered with sparsely

distributed but clavate cilia, and having a fringe of short clavate cilia, which are only

absent from a portion of the inner and adjoining anterior margin. They are longer and

more numerous than in S. zeilandlra. Dorsal lobe of the feet bevelled from above

' ' .\nn. Cliet. Naples,' p. 9-i, pi. iv, f. 2.

- 'Archives Zool. exper.,' 189o, ]>. 4(35.

54
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downward, and with papilloe like those of S. zetlandira. The bristles are similar, though

in the smaller specimen finer. The ventral lol)e is conical, with long papillae,—as

in 8. ;:('flau(lir(i. The tipjier ventral l)ristles have about six rows of spines at the

dilated distal region of the shaft, and the terminal process has three or four segments.

The tips are slender and bifid, the secondary process having no appreciable angle to the

axis. The next lower forms are stouter, with a i)eak-like extremity. The inferior

bristles are slender, with about two rows of spines at the end of the shaft, and a

tapering terminal appendage of two or four divisions, bifid at the tip. Apparently three

ciliated pads (ctenidia) occur on the dorsum. The ventral cirrus is slender, and rather

shorter than the fleshy part of the foot.

Synonvm.

1870. Stiienelais atlantica, Mclntosli. Trans. Zool. Soc, vol. i.\, p. 40.">, pi. l.\.\ii, f. 10, 17.

Habitat.—From the entrance of the British Channel to the Atlantic deeps in

305 fathoms, Station 2, ' Porcupine,' 1870. The ground seemed to have been sandy.

Ifcad (Plate XXIX, fig. 2) somewhat ovoid in outline, a small subulate tentacle with

a terminal joint in front, and a pair of eyes situated close together on each side near

the base (ceratophore) of the organ. The palpi are very long, smooth, and tapering,

and the tips of the tentacular cirri show a terminal joint as in the median tentacle.

Bochi.—Slightly narrowed in front, but as the feet project laterally and forward, the

outline anteriorly is really broad and gently curved laterally. Only about 10 mm. of

the body remain, and the specimen appears to be small.

Scales (Plate XLI, fig. 27) somewhat thin, rounded or ovoid in front, reniform

throughout the rest of the fragment, covered with sparsely distributed but distinct

clavate papilla), and having a fringe of short clavate cilia, which are only absent from

a portion of the inner and adjoining anterior margin. Four of the longest, indeed, occur

on the outer lobe of the anterior margin near the hilus. Thev are longest anteriorh*.

The cilia (Plate XLI, fig. 27) are decidedly longer and more slender, as well as more

numerous than in S. zetlamlica, and palpocils occur frequently on the extremit)-.

Feet (Plate XXX, fig. 14) resemble those of <S'. zetlandira, having a projecting

dorsal lobe bevelled from above downward, and the papillaj have similar dimensions.

The bristles are somewhat finer, and the serrations or spinous rows closer, but the

specimen is smaller. The ventral lobe is conical, with similar long papillae, the secondary

processes or warts at the tip of these being distinct. The superior ventral bristles

(Plate XLI, fig. 28) have about six rows of spines at the dilated distal regions of the

shaft; and the terminal appendage has three or four segments, the basal, in the case of

those possessing four, being about as long as the three distal. The tips are slender and

bifid, the secoudaiy process having no appreciable angle to the axis, so that it lies

close to the hook. The next lower series are stouter, with about four distinct spinous

rows on the distal end of the shaft, and a terminal appendage of one or two segments,

the tip resembling the beak of an eagle. The inferior are slender, with about two

rows of spines at the dilated end of the shaft, a terminal appendage of two or four

divisions, and a tapering, delicately bifid tip. The shafts of all the ventral bristles have

a backward curve distally. A branchial process, and apparently three ciliated pads
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(ctoniilia) occur on tlio ilorsiini, but the .s|jucimcn is not in a condition to speak decisively.

The ventral cirrus is slender and rather short, the tip being shorter than the fleshy

part of tlie foot. The jireparations would seem to indicate a joint at the tip. In a

former note it was mentioned that some minute warts appear along the ventral margin of

the foot, but the preparations are now doubtful on this point.

The species comes near -S'. ::etl(iinlira, yet the points indicated seem to warrant

separation. Both species approach Claparede's «S'. ctenolepln from the Mediterranean,'

but vet are sufficiently distinct.

4. Sthexiu.ais i.iMicoi.A, I'Jhlcr.s, 1864.

Spccipr Clia facte /i.—lieud ovoid with the long diameter transverse, and median

space bounded by a brownish crescentic line on each side. Anterior and larger pair of

eyes often scarcely visible from the dorsum, being situated under the lateral processes

at the base (ceratophore) of the median tentacle, and looking forward. Posterior pair of

considerable size, a little behind the base of the median tentacle. Both occasionally show

a pale speck in the centre, as if from a lens. Base of the median tentacle (ceratophore)

somewhat conical (in spirit) ; tentacle of moderate length, the filiform tip being slightly

enlarged, and with a trace of an articulation. On each side of the base is a flattened

spathulate process (ctenidinm). First foot fused ventrally with the base of the long,

tapering, smooth palpus, with a small sheath-like process (ctcnidium) at its base

internally ; then come a filiform ventral tentacular cirrus and a much larger dorsal

cirrus, and internally to tlie ventral cirrus a broad scimitar-shaped process (ctenidium).

Above and behind the latter is the small terminal region of the lateral tentacle.

Pi'oboscis trumpet-shaped in extension, with eleven conical papillae dorsally and ventrally.

The teeth appear to bite as in S. hoa. Body elongate, mori! than two inches long, and

having about 128 segments. It tapers to a slender tail with two styles. Segmental

eminence opposite each foot; no papilla. Scales smooth, translucent, brownish, covering

the back. First pair rounded, each with short clavate cilia along its outer border, and

a few larger digit-like forms at its anterior and outer margin. The others are more or

less reniform, the outer margin thin, folded, and having irregular processes—simple, bifid,

or irregularly divided. In the posterior scales the outer margin is bilobed, and in those

near the caudal region a belt of large round vesicles occurs in the hypoderm in front

of the scar ; a touch of brown is present in some scales. Feet with branchial process,

and three ciliated pads (ctenidia) dorsally. The dorsal lobe is prominent, somewhat

clavate in outline, and has anteriorly four or five long papillaj (stylodes) from its upper

end, tlie spine projecting inferiorly. The bristles are long, slender, tapering, and finely

spinous. Tlie ventral lobe is shorter and broader, somewhat conical at the tip, and

bears one leaf-like lobe above the spine, and a smaller lobule at the ventral edge, a long

papilla (stylode ?) likewise being attached to the former region. Upper bristles like

those in -S'. Imi, with simple spinous tips, only more slender. The next have slender

shafts with long tapering tips of twelve or more segments, and minutely bifid. A

' ' Ann. Che't. Naples,' 88.
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stouter series follows, also with loug bitid tijis, the shafts becoming more slender in the

lower group. Lastly is a more delicate group at the ventral edge, having bifid distal

appendages of from five to ten articulations. The ventral cirrus is long and tapering,

with ;i tcnniiinl segment.

SyNONYMS.

1853. Aphrodita arcta, Dalyell. Pow. Great., ii, ji. 170, pi. xxiv, f. 14.

1864. Sthenelais limicula, KhlfM-.s. Bor.steinv., 120, Taf. iv, f. 4—7 ; Taf. v.

1868. „ leiolepis, Claparode. Ann. Clii't. Nap., 96, pi. iv, f. 3, and pi. vi, f. 1.

1809. „ limtcola, Mcintosh. Trans. R. S. E., xxv, 410.

1875. „ ,, idem. Invert, and Fish., St. A., p. 118.

1876. „ „ idem. Trans. Z. S., ix, pp. .390, 470, pi. Ixx, f. 13.

1884. „ „ V. Cams. Faun. Medit., p. 2U5.

1891. „ „ Hornell. Op. cit., p. 238.

1895. „ „ Pruvot and Kacovitza. A.rcli. Zool. exper., ]). 473, pi. xx, f. 122, 123.

Habitat.—First dredged ijy Dr. Gwyu Jeffreys in sixty to eighty fatlioms off

North Uust, in St. Magnus Bay, and the Outer Haaf, Skerries, in Shetland in 18G7. It

is very abundant off St. Andrews, probabl}- in sand, and is tossed on shore in lai'ge

numbers during certain storms. While it is not common in the dredge, the cod seems

to find it rcadil}', and so do the flounder and other fishes. In the ' Porcupine'

Expedition of 18G'.l it occurred in 30 to 370 fathoms off the Irish coast, and a small

eyeless variety in 420 fathoms. It ranges from Shetland to Cornwall, and has been

found chiefly in water of some depth,—never, at any rate, between tide-marks. It

extends likewise to Norway (Canon Norman), to Quarnero in the Adriatic, to the shores

of Canada, and the United States of America.

llcdd (Plate XXIX, fig. 3) somewhat ovoid in outline, with the long diameter

transverse. The median space is marked by a brownish crescentic line on each side,

which Ehlers compares to an H. The posterior pair of eyes are situated a little behind

the base of the median tentacle, are of considerable size, and sometimes show a pale

speck in tlie centre, as if from a corneal lens. The anterior pair are scarcely visible

from the dorsum (indeed, they escaped Ehlers), being situated under the lateral

processes (ctenidia) at the base (ceratophore) of the median tentacle, and looking

straight forward. Thej"^ are somewhat larger than the posterior, and also occasionally

show a pale speck in the centre. The ceratophore of the median tentacle is somewhat

conical in spirit, but Ehlers says cylindrical in life, and from it a tapering tentacle

(ceratostyle) of moderate length passes. The filiform region shows a slight enlargement

at the tip iu spirit, and a trace of an articulation at its commencement. On each side of

the base is a flattened spatulate process (ctenidium) with long cilia. The frontal lobe

carries ventrally the very long, tapering, smooth palpus, with a small sheath or

membranous collar at its base internally, then a slender filiform veutral cirrus ; dorsally a

much larger dorsal cirrus, and internally to the ventral cirrus a broad scimitar-shaped

process (cuilleron cepbalique, Pruvot and Eacovitza). A little behind and internal to the

dorsal cirrus is the tip of the lateral tentacle, which Eacovitza followed backward to its

attachment to the head. Iu his description Ehlers omits the scoop-like process at the
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base of tlie palpus. His view of l\\v parts, iiidcctl (Taf. iv, i\<r. G), difftTS from wliat

our specimens would have exhibited in life.

rrohoscis.—The tocth are similar to those of S. Jma, the lower pair apparently

biting: in front of the upper; but |)reparations are not alwa3-s to be relied on in this respect.

The number of conical papillae dorsally and ventrally is eleven, ft is curious that few or

none eject the organ in spirit, whereas the gastric juice of the stomach of the cod causes

full protrusion, the broad end of the trumpet-shaped structure being distal. Moreover

a pair of oblique elevated ridges occur dorsally and ventrally near the tip.

7?(i(/y.—The body is elongate, some of the imperfect specimens being nearly two

inches in length. Ehlers gives 57 mm. and 128 segments, and one of the contracted

perfect forms is larger than Ehlers' examples. Pruvot and Racovitza record a length

of 95 mm., and a total breadth of 1 mm. It tapers posteriorly to a delicate tail which

has two caudal cirri. The body is rounded dorsally, flattened ventrally. A segmental

eminence occurs at the base of each foot, but no distinct papilla.

Sciili's numerous, translucent, rounded in front, irregularly ovate or somewhat

reniform posteriorly, and cover the back. They are of a light brownish hue, best marked

in front. They occur on segments 2, 4, 5, 7—25, and on all the others (Ehlers). The

first scale, which has the scar for attachment behind its centre, presents a series of short

clavate cilia along its outer border, and a few longer digit-like cilia at its anterior and

outer margin.^ Finely branched nerves pass from the scar tliroughout the scale. Its

surface is quite smooth. The typical anterior scale (Plate XXXIV, fig. 9) has externally

a thin folded margin possessing irregular processes, either simple, bifid, or divided into

several flaps. The surface is smooth, though often crossed in the prepai'ations by fine

lines, probably creases or folds. Between the elytrophore and the anterior curvature, and

stretching on each side beyond, is a series of rounded bodies like papillae (the "petit

tubercles irreguliers " of Pruvot and Racovitza), but they do not project from either

surface of the scale, and appear therefore to be internal, as a reference to the condition

in the posterior scales more clearlj^ demonstrates.

'fhe posterior scales (Plate XXXIV, fig. 10) are bilobed externally, each lobe

forming a rounded process, which either approaches its fellow over the T-shaped fissure

or slightly overlaps. Moreover in the terminal scale a belt of large vesicular organs

occurs in the granulai' la\-er of the epiderm, in front of the scar for attachment. They

consist of a large pale central region surrounded by a ring of smaller bodies. Each of the

large circular vesicles has a cell with a nucleus and nucleolus, and the ring seems to be

composed of nucleated granular cells. They indeed resemble papillae with a ring of

secondary processes at the tip, but they appear to be internal, and a further development

of the structures noted anteriorly. These continue to the posterior extremity.

At Banyuls Pruvot and Racovitza found a large transverse touch of brown on the

posterior region of the scales, and between the elytrophore and the anterior curve a

few miinite tubercles, best marked and most numerous in the posterior scales. As
above mentioned, however, these structures project neither from the dorsal nor the

ventral surface of the scale ; they are vesicular and internal rather than tubercular and

external.

^ Neither Ehlers nor Pruvot and Racovitza meution these.
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Feet.—The tufts of bristles from the first foot project somewhat outward dorsally,

obliquely inward ventrally. Tliey all appear to belong to the dorsal type, consisting of

long, slender, finely serrated bristles with hair-like tips. The dorsal tuft is the longer;

the inferior, moreover, presenting proportionally more of the smooth shaft at the base.

The dorsal group alone possess a spine, and Pruvot and Racovitza consider the inferior

group as representing the ventral tuft.

The second foot has its dorsal lobe only slightly separated from the ventral, but the

spine has a special free papilla. Just above it three extremely elongated papillae

(stylodes) project from a common base. A long tuft of dorsal bristles—very finely

serrated—arises from this lobe. They are directed forwards and inwards. The ventral

division of tlie foot is bluntly rounded, extends further outward than the dorsal, and

Ijears three groups of long papilla;, each springing from a basal process. The first ari.ses

from the tip above the spine, and has attached to it about four long papillae, the longest of

wliich projects furthei- than th<! dorsal, since its basal process is carried out by the ventral

division. The knob enclosing the spine gives attachment also to four, while a prominent

peduncle just above the group of slender inferior bristles carries three. All these

processes arc somewhat translucent, granular, and with a cellulo-granular and almost

transparent tip. The upper ventral bristles have tips of great length and tenuity, nu less

than about twenty divisions occurring in the terminal appendage, which is capillary at the

tip, and, if fringed with minute algie, it resembles a pinnate hair.

The feet gradually merge into the typical form (Plate XXXI, fig. (i), which dorsally

below the branchial process shows three ciliated pads (cteuidia), and a few small clavate

papillse on the region between them and the bristles. This (dorsal) lobe is somewhat clavate

in outline, and has four or five long papillaj (stylodes) from its upper terminal region, the

spine passing out inferiorly. The bristles are slender, long, finely spinous, tapered, and

form a fan directed upwards, outwards, and slightly backwards. Parasitic structures

are common on these bristles.

The ventral division is shorter and broader than the superior, and is somewhat

conical at the tip, while a large flattened and leaf-like lobule projects above the spine,

and a smaller lobule at the ventral edge. The large lobule shows a process or papilla

extending beyond it, and in its granular epidermic layer are large glandular areola?. Tiie

superior ventral bristles have the type of those in S. boa, only more slender. They are

simple tapering bristles with bold spinous rows at first, and then more minutely spinous

towards the slender tip (Plate XLII, fig. 1). Beneath are a few with stout curved shafts,

a short bifid terminal region, and a single articulation (Plate XLII, fig. 1), an arrange-

ment which also occurs in the following three or four segments. The next are rather

slender bristles with long tapering tips, having from nine to nearly twenty segments

(Plate XLII, fig. 2) with a minute hook at the tip. Then follows a stouter series

(Plate XLII, fig. 3) with long tips, also bifid, the shafts becoming more slender as we

proceed downward ; and lastly, a much more delicate groujj at the ventral edge, with

from five to ten segments in the terminal region, which also has a minutely bifid tip.

The ventral cirrus is long and tapered, with a terminal segment (Plate XLII, fig. 4),

or occasionally two.

In the posterior feet little change takes place in the dorsal lobe, except a diminution
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iu the munlxr of papilla-. In tlio infurior division tlio Hattfiied lolte becomes a inucli

smaller rounded process above the spine, and lias a largo papilla attaclied to it superiorly.

The simple spinous bristles of this lobe disappear, and a few bearing three rows of spines

on the end of the shaft and a terminal division of three segments occur, the tip being

simple. Others show four articulations. Above and below the spine are stouter bristles

having tips of a single joint, or of two or three, strongly bifid, and this condition liolds

in front in certain Norwegian examples.

The slcMider inferior series show very delicate tips, with about four joints and simple

hair-like extremities. The lobe beneath the spine in these feet does not diminish so

much iu proportion as that above it.

Beproditctiou.—Specimens tossed on the beach at St. Andrews in February had

numerous large ova, so that the reproductive period would seem to be early spring.

Hnliits.—It appears to be a dweller in sand, and is somewhat sluggish in confinement.

The finest specimens in my collection dime from St. Andrews, but those from Shetland

and Polperro are also of considerable size.

Dalyell's Aphrodita arcfa may be this species, or an allied form. Unfortunately no

distinctive feature is given.

The Stlienelaia leialepls of Claparede, from Naples, approaches this species in the

form of the scale, as pointed out by the Swiss author. It is distinguished from it by the

occurrence of only one ciliated mammilla below the branchia. Pruvot and Racovitza unite

them, and consider the distinctions rested on imperfect observations.

5. Sthexelais Jefi'ukvsii, Mcintosh, 1876.

Specific Cliiiracters.—Head ])roadly ovate, with a median ridge running forward to

the base of the tentacle, which is longer and thicker than iu S.liniicola. Lateral regions

of tlie head form smooth ovoid lobes. No eyes in the preparation. The massive first

foot carries dorsally the lateral tentacle internal to the bristle-bundle, and the dorsal

cirrus externally, both extending beyond the tips of the bristles. Just beneath the

former is the lamellar process, while ventrall}- is the shorter and more slender ventral

cirrus. The long, smooth, tapering palpus, with its sheath-like lamella at the base

—

superiorly and internally—arises below the process. Body narrow, probably about two

inches iu length, and with numerous segments. Scales smooth, translucent, and devoid

of pigment in the preparation ; first pair probably rounded, rest reniform. On the

external border are long, slightly tapered papillaj, pei-haps more numerous in the anterior

scales, and they may disappear posteriorly. The foot has a branchial process, and three

ciliated pads (ctenidia) along the upper edge. The dorsal lobe is somewhat clavate,

bevelled at the tip, with three long papillte, and a tuft of tapering bristles bearing fine and

rather closely set rows of spines. The ventral division has a conical tip, with one or two

papilla3 at the apex, and one on each of the lobes. The upper ventral bristles have four

rows of spines on the distal end of the shaft, and a most delicate tapering terminal

process of twelve to fifteen articulations ending in a hair-like tip. Below the spine the
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shafts ave stronger, and with less delicate and less numerously jointed tips. Some have

one or two rows of spines at the distal end of the shaft, and a bifid tip, with a claw and

secondary process, the joints ranging from one to tliree, the latter kind being inferior.

The delicate inferior group (below tiie lobulo) have also one or two rows of spines on

the distal end of the shaft, a long tapering terminal process of six or seven joints, and a

bifid tip. The subulate ventral cirrus extends nearly to the tip of the fleshy part of the

foot.

Synonym.

1876. Sthenelais Jejj'reysii, Mcintosh. Traus. Zool. Soc, vol. i.\, p. -106, pi. l.xsii, f. 18, 19; pi. Ixxiii,

f. 1 aud 2.

HdbUiU.—Dredged in the Atlantic off the west coast of Ireland (Galway) in lat.

53° 16' N., and long. 12° 42' W., in 105 fathoms. Station '.I, ' Porcupine,' 1869.

Head (Plate XXIX, fig. 4) broadly ovate, with a median ridge running forward to the

base of the tentacle, which is a tapering organ, longer and thicker than that of S. limi-

cola. The lateial regions of tlie head form smooth ovoid lobes. Xo eyes are visible in

the preparation. The first foot carries the following organs : dorsally the lateral

tentacle (of some length) inside the bristle-bundle, and externally the dorsal cirrus, both

reaching in spirit beyond the tips of the bristles. Just beneath the former is the

lamellar process, while veutrally is the shorter and more slender ventral cirrus. The

long, smooth, tapering palpus with the sheath-like lamella at the base—superiorly and

internally—arises from the ventral aspect of the process. The structure of the parts

thus diverges from that in S. liviicola, and leans to those with more numerous processes,

as for instance S. boa.

Bodij narrow, pi'ol)al)ly about two inches long, and with numerous segments.

Scales (Plate XXXIV, fig. 13).—First pair rounded, the rest more or less reniform,

and all smooth, translucent, and devoid of pigment in the preparations. On the external

border are long, slightly tapered papillae, perhaps more numerous in the anterior scales,

beconiiug fewer as we proceed backwaids, and finally in the posterior scales disappearing

altogether,—that is to say, if the first form agrees with the closely allied Norwegian

species. The number of cilia (Plate XLII, fig. 5) on the external border thus varies, ten

being a usual number anteriorly, and their great length is in contrast with those of .S'.

boa (Plate XXXIII, fig. 16). In the latter the edge of the scale has been doubled, so

as to show (somewhat out of focus) the smaller papilla on the surface.

Feet (Plate XXXI, fig. 7).—Superiorl}- is the long branchial process, and three

ciliated pads (ctenidia) along the dorsal edge. The dorsal lobe is somewhat clavate,

bevelled at the tip superiorly, and bears three papillas, one at its tip, one projecting

from the upper bevelled region, and auother near it—the two latter springing from the

anterior aspect of the foot, and a tuft of the usual slender bristles with fine and rather

closely set rows of spines. The ventral division is somewhat conical at the tip, aud has

one or two mammillary papillte at the apex to which the spine goes, and one ou each of

the lobes—superiorly and inferiorly. These are generally constricted at the base. The

superior ventral bristles are somewhat slender, have four rows of spines on the enlarged
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distill t'luls of till' sliaf'ts, ami ;i most dclicalt' ta|)crin<,' terminnl process with a liair-like

tip, and coinprisiiifr fourtocu or fifteen segments, tlie basal being much longer than the

others (Plate XLIl, fig. (>, wliieli shows a bristle somewhat compressed by others). Below

the spine are some with shafts considerably stronger, and with less delicate and less

nnmorously jointed tips, wliich, however, end in a fine point. From the spine to the

inferior lol)u]e of tlie foot somewhat strong sliafts of similar character are distributed,

the inferior especially showing one or two rows of spines on tlie dilated distal region,

while the terniinal ])rocesses are of S(.'veral kinds. The upper have a single terminal

division consisting of a segment with a well-marked claw and secondary process which

fills up the concavity. Just above the inferior lobule of the division are some with three

segments in the terminal region, viz. a basal tv.-o thirds the entire length, and two short

distal articulations, tlie last with a claw. A few have only two segments (Plate XLII,

fig. 7). The inferior series, arising below the lower lobule, are delicate translucent

bristles, having one or two rows of spines on the distal part of the shaft, and a long

terminal process of six or seven articulations (Plate XLII, fig. 8), the secondary process

filling up the hollow. Ventrally three series thus occur : (1) the stronger superior with

tapering filiform tips ; (2) the stout shafts with the short tips, of one, two, or three

articidations ; and (3) the slender inferior with long, tapering, bifid tips. All are verj-

delicate and translucent, and the basal region of the terminal process is often wrinkled.

The necessity for carefully regarding the nature of the bristles is well illustrated in

a very closely allied form brought by Canon Xorraan from Norway, and which in almost

all its characters corresponded with the present species. A glance at the bristles of the

Norwegian form showed that the dorsal series were much denser ; the upper ventral

series had nine or ten rows of spines at the distal end of the shaft, and a short acutely

pointed terminal i-egion of nearly a dozen segments. A series with more numerously

jointed (eighteen to twenty articulations) and finely tapered tips followed, the shafts having

two or three articulations in the upper examples, the rest being smooth ; then a

group with a single distal segment ending in a well-marked claw and secondary process ;

below was a group with similar shafts, l)ut with tapering jointed terminal pieces ending

in a hair-like tip ; finally, the ventral series consisted of delicate bristles, with a slender

terminal region of about five articulations and a l)ifid tip. The differentiation thus at

every step was made clear.

The ventral cirrus is subulate, with an articulation at the tip, and extends nearly as

f;ir as the end of the fleshy part of the foot.

Hahits.—Only a single example has been obtained, so that it would not seem to

stretch to shallower waters. Where so much difficulty exists in capture and examination

it is unsafe, however, to make statements on this head. The species is sufficiently

defined, and should easily be identified. It probably frequents a sandy bottom.

This form clearlv leads throusrh Eusfheitelais to Leanira.

55
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<>. Sthenelais ? sp.

Specific Characters.—Head unknown. Body long and narrow. Scales on every

foot in the posterior region, large, covering the dorsum, reniform in outline, with a notch

externally as well as at the hilus, perfectly smooth on surface and border. Branchial

process unusually loug and straight ; three ciliated pads (ctenidia) beneath it along the

dorsal curve. The dorsal lobe of the foot is clavate, with a long, slender papilla stretch-

ing from the apex. Dorsal bristles boldly spinous, and rather long. Ventral lobe forms

an irregular spear-head, the longer slope being inferior. Above the spine is a prominent

hump bearing a papilla. Inferiorly behind the lower bristles is another elevation. The

superior bristles are slender, ends of shafts with eight or nine whorls of spikes and

apparently simple tips, with many articulations. Some with stronger shafts and shorter

tips occur below, others being slender with a minutely bifid tip. Ventrally are bristles

with a few spines at the tip of the shaft, and long six- to eight-jointed tips. Ventral

cirrus long and subulate, and reaching as far as the apex of the foot.

Stnonyms.

1896. Sthenelais, n. s., Mcintosh. Sc. I'roceed. R. Dub. Soc, vol. viii, n. s., p. 403.

Ilaliitat.—South-west Ireland, long. 45°, 32-") fathoms (R. 1. A. Exped., 1886).

Head absent.

Body seems to be long and narrow, with prominent feet. Only the posterior region

remains.

Scah'n (Plato XXXIV, fig. 12) on every foot in the posterior fragment, large,

covering the dorsum of the narrow body, and reniform in outline. They are perfectly

smooth on surface and border, and thus differ from the other British species. A shallow

notch occurs at the external margin, and a more acute one at the hilus. The distribution

of the nerves is well seen.

Feet (Plate XXXI, fig. S) with an unusually long straight branchial process dorsally,

and three ciliated pads (ctenidia) beneath it on the dorsal curve. The dorsal lolie is

clavate (narrower at the base), much bevelled dorsally at the tip, and with a long

slender papilla stretching from the apex. The dorsal bristles form a long tuft of rather

boldly serrated bristles superiorly, and they diminish towards the ventral edge. The

ventral lobe resembles an irregular spear-head, the longer slope being inferior, and the

apex from which the spine projects is prominent, and bears a papilla. Above the spine

is a prominent hump, which also possesses a papilla. Inferiorly is another prominence

behind the lower group of bristles. The superior ventral bristles are slender, the distal

ends of the shafts having eight or nine whorls of spikes, the end apparently simple—in

the form of a tapering acicular process, Avith a needle-like tip—a condition probably due

to repair, since others show a many-jointed needle-like tip. Bristles with stronger

shafts follow—with shorter simple tips, numerously jointed. Some of the more slender

shafts at the ventral border of the stout series present many-jointed tips, with a minute
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claw. 'I'Ik'h I'olliiu- a largo fan-sliapL'tl group of most slender bristles, witli a few spines

at the tips of the slightly curved shafts, and long (six- to eight-) jointed hair-like tips.

The ventral cirrus is long and suhulate, and its tapering tip reaches to the apex

of the ventral lobe.

As far as can be oljscrvcd this is the nearest approach to Lfnuirn, only the more
slender forms of the stouter series of bristles in the ventral division showing very finely

bifid extremities. Unfortunately the condition of the single specimen leaves much to be

desired.

Genus XXV.

—

Eusthenelais, Mcintosh, 1876.

Characters as in Sfhenelais, but the scales are unknown. Dorsal bristles slender,

elongate, and finely spinous, tapering to a hair-like point. Upper ventral bristles

slender, the distal end of the shaft having seven to nine whorls of spikes, and a terminal

tapering process of fifteen to eighteen articulations ending in a hair-like tip. The
stouter bristles at and below the spine have shorter divisions to the terminal whip. The
slender group at the inferior edge has long (fifteen- to eighteen-) jointed terminal processes

with a minutely bifid tip.

EaSTHENELAIS HIBEIiNICA, McLltOsh, 1876.

Specific Characters.—Head broadly ovate, with a median region and two well-marked

ovoid lobes at the sides. Eyeless in the preparations. Median tentacle similar to that of

Sthenelais Jefrei/sii, with a filiform tip. At its base are two small processes (ctenidia)

which do not reach the tip of the coratophore. The appendages springing from the

first foot agree with those of the species mentioned. The dorsal cirrus proper (external)

is slightly shorter than the median tentacle, and the tip is filiform. The shorter and

more slender lateral tentacle lies to the inner border dorsally. Beneath are two pro-

cesses ; an inner, short, broad, and blunt (cuilleron) ; and an outer, slender, tapering,

ventral cirrus, less than half the length of the dorsal. Falpi long, smooth, and tapering,

with a scoop-shaped lamella at the base superiorly and internally. Body about two

inches long, with numerous segments. Scales absent. Dorsal lobe of the foot some-

what clavate, and bevelled at the tip. It has three or four long papillae. The bristles

are slender, elongate, finely spinous, and tapered to a hair-like point. Ventral lobe

conical, with a rounded lobule in front bearing a long papilla—stretching beyond the tip

of the dorsal lobe. At the spine is another somewhat fusiform papilla, and on the

inferior lobule a longer and more slender papilla. Upper ventral bristles with slender

shafts, the distal region having from seven to nine whorls of spikes, while the terminal

tapering process has from fifteen to eighteen articulations. Near the spine are bristles

with stouter shafts, devoid of spines distally, and with shorter divisions in the terminal

process. The slender inferior series have in some a few spines on the end of the shaft,

and a numerously jointed (fifteen to eighteen) bifid tip. Ventral cirrus long and subu-

late, almost reaching the tip of the fleshy part of the foot.
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SyNONTM.

1876. Eii^thenelais hiberuicu, ii.g. ami s., Mcintosh. Trans. Zool. Soc, vol. ix, p. 4u7, pi. j.xxiii, ff. 4 and b.

Ildbilat.—Dredged in the 'Porcupine' Expedition of 1869 at Station 8, off the

west coast of Ireland (Galway) in lOG fathoms, and again in the Expedition of 1870 off

Cape Sagres in the Mediterranean, in 45 fathoms.

Head (Plate XXIX, fig. 5) as in Sthenelais Jeffrei/sii, broadly ovate, with a median

region and two well-marked ovoid lobes at the sides. Eyeless in the preparations. The

median tentacle i.s similar to that of the species mentioned, and has a filiform tip. At its

base are two small processes (ctenidia), which do not reach to the tip of the basal

segment. The appendages springing from the first foot agree with those of Sth.

Jefreysii. The external process, corresponding to the donsal cirrus, is slightly shorter

than the median tentacle, and has a filiform tip. The shorter and more slender lateral

tentacle lies to the inner border dorsally. Beneath are two processes,—an inner, short,

broad, and blunt (cuilleron), with the flattened tip extending beyond the peduncle; and

an outer, slender, tapering, ventral cirrus, which is not half the length of the dorsal.

The palpi are long, smooth, and tapering, with a scoop-shaped lamella at the base

superiorly and internally.

Bochj probably about two inches in length, and having numerous segments. It is

rounded dorsally and flattened ventrally.

Scah's absent. In all probability the scales will be found to present long papillae on

their external border— if we may judge from its close resemblance to Sthenelais Jejj'reijuli

and its Norwegian ally, as well as to Sth.fuliginosa, Claparfede.'

Feet.—The second foot bears a scale and a long ventral cirrus, and the third a

dorsal cirrus of considerable length, while the fourth has a branchial process arising

from the homologous base. The bristles in the second foot have already mapped them-

selves out more or less as they occur behind, though of course less distinctly. The

brancbia is short anteriorly, but gradually increases in length till about the middle of the

body. A single large ciliated pad (ctenidium) exists on the dorsal edge of the foot, and

three smaller in the curve below the cirrus. In the typical foot (Plate XXXI, fig. 9) the

dorsal lobe is somewhat clavate, and bevelled at the tip superiorly. It bears three or

four long papilla?. The dorsal bristles are slender, elongate, and tapered to a fine hair-

like point. All are finely spinous, one series more distinctly, and another less distinctly

so. The ventral lobe is conical at the tip, has a rounded lobule in front, bearing

a very long papilla, which extends beyond the tip of the dorsal lobe. At the spine is

another somewhat fusiform papilla, and on the inferior lobule a longer and more slender

one. The superior ventral bristles have rather slender shafts, and the distal ends are

furnished with from seven to nine whorls of spikes. The distal region is a slender

tapering process of from fifteen to eighteen joints, ending in a capillary tip. These

resemble the bristles of Sthenelais and SigaUoii rather than those of Learn ra, since the

necklace-like canaliculi are absent. The figure (Plate XLII, fig. 9) represents a bristle

adjoining the superior lobe, the spinous rows on the tip of the shaft being more numerous,

while the jointed terminal region is shorter.

1 ' Ann. Chfet. Xap-/ p. 94, pi. iv, fig. i.
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Al iiiul below tlio spine are ;i series of bristles liaviiii^ stouter shafts, without spines at

the distal ends, and bearing shorter divisions to the terminal whip. The slender group at

the ventral l)or(ler of the foot, that is below the inferior lobule, have in some cases one

or two spines at the end of the shaft, and long tapering and numerously (fifteen to

sixteen) jointed terminal regions, with a minute claw and secondary process at the tip

(Plate XLII, fig. 10). These bristles also lean to the two forms mentioned, and not to

Leanira.

The ventral cirrus is long and subulate, reaching almost to the tip of the fleshy part

of the foot. It has an articulation at the extremity.

Ilabit.'i.—This species would seem to frequent sand in deep water, but it may yet be

found inshore.

It is closely allied to Claparode's Sthenelais fuh'ginosa.

Genus XXVI.

—

Sigamon, Amlouiii and M. Edwards, 1830.

Head elongate from before backwards. Median tentacle absent; lateral tentacles

short and papiiliform, fixed to the anterior part of the cephalic lobe. Scales covering

the dorsum
;
pi'ocesses pinnate or with long papilla3 from the axis. The feet resemble

those of Sthenelais. Dorsal division clavate and furnished with a papilla. Bristles as

in Sfheiii'huft. Ventral division somewhat truncate, and with a papilla internal to the

bristles, which are all bifid. Branchiae on every foot' (in <S. Mathilda;). X'erve-trunks

rounded in section, and the granular epidermic area enclosing them is expanded

inferiorly. Segmental eminence placed ventrally at the base of each foot.

1. SiGALioN Mathild.t;, Andoniii and M. Edwards, 1834.

Specific Character.'^.—Head elongate from before backward, with a truncate an-

terior border, having a slight peak at each side. Behind the border are two pairs of

small black eyes, the anterior nearer each other and larger. Body elongate (three

to five inches), little tapered anteriorly, and gradually diminishing posteriorly.

Segmental eminence situated ventrallj'^ at the base of each foot. Colour greyish-

l)rown or pinkish. Proboscis with seventeen to eighteen papilliB on each lip.

Scales about sixty-four pairs, adherent, somewhat quadrate or rhomboidal, with

the posterioi- and inner corner rounded off. The processes along the external

border are pinnate, with long cylindrical papillae (about twenty on each side),

and at the base these are irregularly distributed around the central axis. Foot

with a club-shaped dorsal division, which has a single subulate papilla, and simple,

tapering, finely spinous bristles—increasing in strength externally. The inferior

* Carus, in liis ' Prod. Fauna Medit.,' states that in the anterior part of the body the brancliiiE

alternate with the elytra, but tliat posteriorly they occur on all the feet.
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division is somewhat truncate, sloped from above downwards and inwards, and has a

small papilla internal \» tlio bristles, which superiorly are whorled, then finely serrate at

the tip. Next follow larger bristles, with the distal end of the shaft curved and spinous.

The distal region is segmented, and tapers to a fine bifid point (minute beak). Ventrally

is a dense group of similar forms, but without spines at the end of the shafts. They
are most slender at the ventral edge.

Synonyms.

1830. Stgalion Mnthildx, Cuvier. Keyno An., 207.

,, „ ,, Ratlikc. Fauna Norweg., 1.")!.

I8'?l. „ ,, Aud. and Kdwards. Aniiel., 1U5, pi. ii, ff. 1— 1((.

1840. „ „ Grube. Actiu., Ei-hinod., &c., p. 84.

1848. „ „ Gervais. D'Orbif,'ny, Diet. d'Hist. Nat., .\i, p. 601.

1851. „ „ Grubc. Fani. d. Ann., ]). :J8.

185"). „ „ Peter.'<. Avcliiv f. Naturges., vol. x.\i, p. 38.

1857. „ „ Kinberg. Eugen. Resa, vol. ii, Zool., 2, p. 9.

1865. „ „ De Quatiefage.s. Ann., i, p. 279.

„ ,, (7arj-i)i(/<oHi(, Carrington. Proci-cd. Lit. and Philos. Sue. Manclic^' \ •' i\. ]i. 17'.'.

1875. „ iVa//ii7da;, Mcintosh. Invert, and Fishes St. Andr., p. 118.

187().
,, „ idem. Trans. Zool. Soc, vol. ix, p. 408.

1884. „ „ Y. Carus. Faun. Medit., p. 204.

1898. „ sqiiamatum, De St.-Joseph. Ann. d. sc. nat., Zool. (8), vol. v, pp. 239, 241, pi. xiii, ff.

22—29.

Habitat.—Generally distributed round the British shores. Of large size and rather

abundant between tide-marks in the Channel Islands and at St. Andrews, while those

from Shetland are small. Most of the specimens are littoral, generally under stones,

though occasionally small pale specimens occur in sand, as at Southport. It extends,

however, to some depth in the adjoining waters. It is occasionally' tossed on the sands

at St. Andrews in considerable numbers after storms, and is also not uncommon in the

stomachs of cod, haddock, and flounders (E. M.). The first two are especially partial

to this species. They sometimes take refuge in tubes of Terehella when cast ashore.

The species seems to be partial to sand. In the ' Porcupine ' it occurred off the Algerian

coast between Capes Falcon and Tenez.

Head (Plate XXIX, fig. 6) somewhat elongated from before backwards, oblong or

cylindrical in outline. The anterior border is truncate, with a slight peak at each end.

Behind the latter are two pairs of small black eyes, situated close together on each side

of the middle line, the pairs not far apart. The anterior pair are nearer each other and

also somewhat larger than the posterior pair. From the elevation of the head they look

forward and upward. Posteriorly only a transverse furrow marks the boundary of the

head. The head bends downward in front, and has soldered to it the two short and

somewhat conical lobes of the first feet, which bear externally (dorsally and ventrally)

short subulate cirri, aud dorsally and internally a tuft of very slender, tapering bristles,

most minutely serrated and directed upwards and inwards. Beneath is the long

tapering palpus, the tough cuticle of which is usually thrown into fine transverse
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wrinkles, so that it rcsenihles in a decayed specimen the tracliea of an insect. The liead

is thus raisetl above tliese jjrocesses, and is confined to the dorsal region. A sliort

conical jirocess on tlie iniuT and upiKT border of tlie foot may indicate the lateral

tentacle.

Boih/ three to five inches in length, and with segments about as numerous as in

Sthenchiin boa (180), elongate, very little tapered anteriorly, so that in the preparations

it is almost truncate, and gradually diminishing posteriorly, though terminating in by no

means a slender tail, from tli(> ti]) of which a remarkably long and slender caudal style or

cirrus extends. The functions of this delicate appendage would appear to be sensory,

and it is curious that the tail is often specially modified in sand-dwellers, such as

Nephthi/s, certain Ophi>Uid,v, and Splonidx. The dorsal arch is slightly rounded laterally,

flattened in tlie middle wJien the scales are present, the prominent papillje for the latter

occupying most of the surface, and in the ripe forms showing ova through the walls.

The ventral surface is in life flattened, and in tlie pre])arations usually presents the

aspect of a long riband with rounded edges. A segmental eminence occurs at the base

of each foot, but no distinct papillae could be made out.

In life the colour of the dorsum is greyish-brown with a central bluish-green mark,

or dull greyish-white or pale pinkish in front with a dark grey stripe from the proboscis.

In some a pale brown streak marks the inner margin of each scale. The ventral surface

is iridescent, bluish-green or pale pinkish, with the red central vessel.

Proboscis.—The number of papillas on each side (dorsally and ventrally) is about

sixteen, though from overlapjoing one or two more may occur, e. ij. seventeen or eighteen.

The teeth bite alternately, the lower passing to the right of the upper.

Scales (Plate XXXIV, fig. 14) about sixty-four pairs, and of the hue already

mentioned. They are firmly adherent. The surface is smooth, and they have the

external border supplied with a series of pinnate processes. The first pair are smaller

and somewhat triangular in outline, with a series of the typical pinnate processes along

the outer border. Moreover at the bases of these are a few simple papilla?, and in some,

instead of the pinnate process, a group of long, simple papilla? occur at one end of the

series. The scales gradually assume a quadrate outline, the outer border bearing the

papillfe being nearly straight, while tiie posterior and inner corner is rounded off. The

processes' (Fig. 33) have a stout central stem, wdiich tapers to a slender point. The

axis is granular. The pinnje or papilla* arise on the scale even below the process, and

are continued on it somewhat irregularly at the base, but by-and-by assume a more

uniformly pinnate arrangement. The papillae are pale throughout. Occasionally one of

the processes is bifid. In vertical section the dorsal and ventral coverings of the scale

are joined by a close series of fibrous strands. Both surfaces are remarkably smooth.

As we proceed backwards the scales become more elongated transversely, but again

diminish posteriorly.

The first scale shows no branchial process, but all tlie I'est are provided with such,

the organ being long and sickle-shaped as well as richly ciliated.

Ft'cf.—The second foot is bifid, presenting an elevated dorsal lobe w'ith a tuft of

simple, tapering, finely serrated bristles as in the first foot, the spine issuing at their

» ' Aim. Xat. Hist.,' August, 1898, pi. ii, f. 14.
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lower border, and dorsally liaving a papilla for the scale. The inferior lobe is irregularly

conical, the upper slope ending in a rounded process pierced by the spine, and the margin

trending downward and slightly backward from this to the abrupt angle inferiorly. The
upper bristles have slender shafts with slightly dilated extremities and an oblitjue edge, and

present only traces of i-ough processes, the long tapering distal region having numerous

Fio. 33.— I'upillii of scale of Siynlion Malhildce, Aud. nud Kd. x 2S0.

segments, the tip apparently being simple. The group below the spine is similar, except

that the ventral series show a distinct spine or two towards the end of the shaft. The
ventral cirrus is subulate, and projects beyond the tip of the fleshy part of the foot.

The third foot has a similar form, but papilla^ occur dorsally (a conical upper and

two boss-like inferior), aud ventrally is a rounded papilla internal to the cin-us. The
ventral bristles now present a claw at the tip.

A typical foot (Plate XXXI, fig. 10) shows dorsally three ciliated pads (ctenidia)

along the dorsal edge. The dorsal lobe projects somewhat further outward than the

ventral, is club-shaped, with a sinus superiorly, and a long, slightly tapered papilla a

little below the dorsal bristles. The normal extremity of the division seems to be tilted

upwards, the bristles standing obliquely upwards and backwards from the dorsal edge.

Internally they commence as extremely fine hair-like forms, with very minute spikes.

Towards the outer eds^e these simple bristles become much stronger, show slijjht lon^i-

tudiual striations of the shaft, and a curvature where the spinous distal region commences.

They then taper to a very slender extremitj-. De Saint-Joseph ' states that these bristles

end in a bifid point, an error of interpretation probably due to imperfect specimens. The
minute spikes project upwards and outwards when the bristle is in position (Plate XLII,

figs. 11 and 12). Fine transverse or oblique lines indicate the rows of spines. The .spine

passes out below the bristles and above the papilla.

The inferior division of the foot presents superiorly a small papilla internal to the

bristles, a somewhat short series of bristles (Plate XLII, fig. 13), the tips having

proximally a series of longer spines in whorls, five or six of which are ver}- distinct, and

1 Op. cit., 1S9S, p. 2.39.



SIGALION BUSKII. 431

;i t;i[)L'i-iiig tip with thu'i- spiues. Tliu liri.stlcs Ijulow these have larger slialts—diluted

and slightly curved towards the extremity (Plato XLII, fig. 14), with numerous rows of

spines on the convex edge. The distal region is jointed, and terminates in a beak or

claw. Then follows a dense tuft of similar compound bristles without spine.s at the tip

of the shaft, and a long, jointed, tapering, terminal region with a minute claw (Plate

XLII, fig. 15). They become more slender at the ventral margin (as in Plato XLII,

fig. 1(3).

Besides these slender forms there are, below the spine, one or two somewhat stouter

bristles, which show a single segineiit in the terminal bifid region (Plate XLII, fig. 17).

The ventral cirrus is long and slender—reaching to the tip of the Heshy part of the foot

—in spirit.

The foot at the posterior end retains much of the foregoing structure, both as

regards the fleshy parts and the bristles. Those nt and above the spine of the ventral

division are somewhat stronger, and the ventral cirrus is proportionally longer than in

front.

The branchiae commence on the fourth foot, and occur apparently on every foot.

Tlio statement of Carus, therefore, that in Sigalion the branchijB alternate with the

scales anteriorly is not borne out in this species.

Ixeproductloii.—A fragmentary specimen procured otf the Algerian coast had well-

developed ova on August 27th (' Porcupine,' 1870).

Habits.—In confinement its habits are similar to those of Sthenelais boa.

This Annelid, which formed the type of the family, was found by Audouin and

Milne Edwards at the islands of Chausey, and measured about five inches long by three

or four lines broad, and with 180 segments.

The scales of this species and the general characters approach very closely the

Sigalion squamatum of Delle Chiaje, even closer than Clapartde—the able interpreter of

some of the more doubtful Annelids described by the Italian naturalist—supposed,

especially since the difference in regard to the eyes has now been removed. X^eithor

Uelle Chiaje nor Claparcde, however, show the ciliated mammilla; on the dorsal edge of

the foot, so that tliis doubtful distinction alone remains. In his supplemental volume

Claparcde specially refers to the distribution of the nerves in the papillce for the scales,

and also in the periphery of these organs, thus giving them extreme sensibility. He

mentions the occurrence of certain spicules or rod-like bodies on the pmna3 of the

papillae, probably of a parasitic nature ; but such have not occurred in the British

species. The males of S. sguamatiim were whitisli, the females of a fine rosy hue—due

to the eggs. Leidy's ' S. Mathildse from New Jersey is a Sthenelais.

2. Sigalion Buskii, Mcintosh, 1869.

Specific Characters.—Head somewhat pear-shaped, broad in front and narrow

posteriorly. Body stouter thnti in N'. M'athildx, pale greyish in spirit. Scales more or

^ 'Marine Invert.,' &c., p. 148, pi. ii, f. .")3.
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less quadrate anteriorly, with the inner edge rounded. The straight external edge has a

series of about sixteen pinnate processes, besides a few simple papillse posteriorly. Each

process has a granular stem, to which is attached a series of lanceolate granular lamellaj

with a narrow ])apillary ti]). In the typical foot the inferior lobe is shorter than in «S'.

Mathilda., Ijroadly ciavate,and with a single papilla on its tip. The bristles are attached

to the whole tip (/. v. superiorly, terminally, and inferiorly), and are long and minutely

spinous. The ventral lobe is devoid of the superior papilla seen in S. Mathilda;, and has

a more prominent process for the spine. The compound bristles (with jointed tips

—below the forms with tlie short tapering spike) have the terminal portion of the shaft

covered with whorls of somewhat sparse spikes, which are more numerous than in

8. MathUdiv, while the stouter bristles beneath have close rows of minute spines on the

same portion of the shaft. One or two below the spine-papilla have short tips of one or

two segments. The slender ventral series have only about two whorls of spikes on the

end of the shaft, and the long jointed tips have, as in the upper series, minute beaks.

The ventral cirrus is long, slender, and subulate, extending beyond the fleshy part of

the foot.

S\T«0NYM8.

1869. Stiienelais dcndrolepis ? Mcintosh. Trans. K. S. E., vol. xxv, j). 409, pi. .\ii, f. 12 ; pi. xv,

f. 4, 5.

187(5. Sifialiou Biisl-ii, Mcintosh. Trans. Zool. Soc, vol. i.\, p. 391, pi. Ix.x, f. 14.

Habitat.—Dredged in 90 fathoms off North Unst, Shetland, by Dr. Gwyn Jeffreys, in

1867.

Head (Plate XXIX, tig. 7) somewhat pear-shaped in outline, broad in front and

narrow posteriorly, where it is only separated from the nuchal collar by a slight furrow.

The anterior border is smoothly rounded, and abuts on the conical first foot. It is quite

pale, no cyc-spocks being visible in the preparation. In the example a small and some-

what c'lavate papilla (tentacle) projected from the centre of tlie anterior border of the

head—a remarkable condition in Sigalion}

Bodij somewhat stouter than in Sigalion Mathildse, and in this respect resembling

8the)icla>s boa, but having the same general shape both dorsally and ventrally. The

example is incomplete, but it would seem to reach a similar length to the species first

mentioned. The segmental eminences exist at the bases of the feet posteriorly, but no

distinct papilla is visible. The general colour of the dorsum is pale greyish.

Scales.—The first pair of scales are almost ovoid, only the outer border is broader

than the inner, and has eight pinnate processes besides a smooth projection in front,

and some isolated papilli\; posteriorly. Except at the latter part the margin is quite

smooth. At the bases of the processes, however, isolated papillae occur as in ,S'.

Mathildce, one or two of which are attached to the central axis as in the species just

^ The head had been injured, so that the question might be raised as to whether this was not

one of the lateral tentacles pushed out of position. After careful examination, however, the \-iew

above mentioned was held.
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niontidiK'il. A'o brancliial procoss occurs on tlio papilla .supporting tins scale,—indeed, it

only appears on the papilla of tlio fourth scale on each side.

Passing backward tlie scales assnmea somewhat quadrate outlini', whicli in a tyjtical

example anteriorly has the inner end rounded, while the external border ha.s al)out

sixteen beautifullj^ ])innate processes, besides a few sim])lo papilla? at one end (Plate

XXXI \', fig. l-j). 'Pile ])innate processes have a tree-liko figure—more robust than in

-S. Matlnhlas, and (lie piuuaj, instead of being hyaline cylindrical processes, are lanceolate

granular lamella; with a narrowed papillary tip (Plate XXVI, fig. 9), The posterior

scales are longer transversely, and have fewer ])innate processes, but the structure is

essentially the same. The granular epiderni (hypoderm) of the curve between the pro-

cesses is denser, more opaque, and in this condition extends up the stalk to the first pinnae.

Feet.—The first pair project forward just beneath the head, and are bluntly conical

with a single spine, which passes forward and upward near the dorsal cirrus—a slender

and subulate organ, with a slightly dilated tip in the preparation. It springs from the

outer and upper lateral region of the foot. Tiie ventral cirrus arises from the lower

l)art of the foot, somewhat internal to a vertical line from the former, to which it is

similar in outline. The tuft of slender simple bristles is dii-ected forwards and upwards

;

they are minutely spiked. The palpus is fused with the base of the foot inferiorly, and

is shorter proportionally iu the specimen than in S. Mathilda. It is finely tapered

and quite smooth. Only a blunt papilla occurs in the region of the lateral tentacle.

The second foot agreed with tliat in tJie former species, presenting a well-marked

though short dorsal lobe, with a spine and a tuft of simple bristles, and a somewhat

trifoliate ventral lobe with a series of bristles. These have long slender shafts with a

few spikes on the dilated distal eud, and a long jointed and finely tapered distal region,

with a slight trace of a bifid (beak-like) tip.

In the typical foot (Plate XXXI, fig. 11) the superior lobe is shorter than in

.b'. Mathihlx, and broadly clavate, the expansion of the tip in lateral view being greater

than iu the former species. It bears a brush of simple minutely spinous bristles, which

spring from the superior and inferior borders as well as the tip. The stronger and

longer forms arise above the spine ; the more slender occur for the most part below it, and

especially the inner group. The papilla at the tip of the superior lobe appears a short

distance behind the front. Three ciliated pads (ctenidia) exist on the superior border

between the branchial process and the tip. A stalked infusorian is present on the bristles.

The ventral division is devoid of the superior papilla observed in 8. Mathildx, and

has a more prominent papilla for the spine. The ventral bristles are characterised, in

contrast with S. MafhUdse, by having rather longer terminal processes with bifid tips.

The superior series which adjoin the forms with the short tapering spinous region have

the terminal portion of the shaft covered with whorls of somewhat sparse spikes

(Plate XLII, fig. 18), wliicli are much more numerous than in S. Mathildx, while the

stouter bristles below have close rows of minute spikes on the same portion of the shaft

(Plate XLII, fig. 19, and iu some the rows are closer than in the example figured). One

or two below the spine-papilla have only a single articulation in the terminal region,

while others have two, and the ends of the shafts in these are smooth, or in the former

with only traces of spinous rows. The slender ventral bristles have generally about two
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distinct whorls of spikes at the end of the shaft, and the basal division of the terminal

process is broader than the latter.

The ventral cirrus is slender and subulate, and the tip extends beyond the fleshy

part of the foot.

Beprochiction.—The species is a female with a few ova, the majority probably

having escaped either before or after capture in Jul}'.

This seems to be a deep-water species. It is named in honour of the late Prof. G.

Busk, whose patient and accurate investigations in various groups are so well known,

and whose genial interest in man}' a young worker in science will long be gratefully

remembered.

An allied form is the Sigalion Edwanhi of Kinberg* (1858), from the Atlantic—off

La Plata.

Genus XXVI T.

—

Leaniha, Kinberg, 1857.

Anterior border of the head fixed to the bases of the feet above the palpi, furnished

with a somewhat slender median tentacle, usually with a short process at each side of

the base; lateral tentacles minute; tentacular cirri unequal.

Scales not covering the dorsum anteriorly, smooth. Ciliated pads (ctenidia) along

the dorsal arch above the feet. Dorsal lobe of the foot rather more prominent than the

ventral, papillose, and with long spinous bristles. Inferior division has compound
suljiilate bristles, with the tapering terminal region pectinate-canaliculate. Branchiae

commence in front, and are attached to the scale-peduncle on the dorsum of each foot.

Nerve-cords somewhat flattened or ovoid in section, and the area covered hy the oblique

and vertical muscles. Segmental organs as in the group.

The genus was established by Kinberg in 1857, while Grube produced additional

features in his ' Annulata Semperiana.'

V. Carus, again,'- includes Lean Ira under Sthenelais, but does not allude to the

condition of the bristles.

Leaniha hystkicis. Elders, 1874.

Specific Characters.—Head smoothly rounded. The awl-shaped median tentacle is

remarkably short and small. No eyes in the preparations. The anterior border of the

head is fixed to the bases of the feet above the palpi, which are long, tapering, and

smooth, with scoop-shaped lamella? at their bases. The foot above the palpus bears

three processes : superiorly a tentacular cirrus about a fifth the length of the palpus :

iuferiorly a minute organ of the same nature, extending only a short distance beyond the

peduncles ; and a minute awl-shaped process (lateral tentacle) attached to the base of

the peduncle -superiorly. The body is small and slender, and between two and three

inches in length. Scales rounded, translucent, and perfectly smooth in outline and

^ Op. cit., p. 30, Taf. 9, f. 41, &c.

- 'Fauna MediterranesK ' (1884).
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surface. The loot presents a superior lobe rallier mure |)iouiineiit tban tbe ventral, and

bears long, simple spinous bristles and two papilla?. The inferior division of the foot

has two somewhat larger pa])ill;v, and tiie cliaracteristic bristles with the tapering

extremities and moniliform markings. The branchial process begins as a minute organ

on the twenty-fourth foot.

Synonyms.

1874. Leanira hyutriris, I'jlilers. Ann. Nat. Hist. (4), vol. xiii, p. 292.

1875. „ „ idem. Auncl. ' I'orfup.,' 18C9, Zeitsclir. f. wiss. Zool., xxv, p. .35, Taf. 2,

f. 5—11.

187G. ,, „ Mcintosh. Trans. Zool. Soc, vol. ix, p. 408, pi. Ixxiii, f. 0—8.

1885. ,, ,. idem. Ann. 'Chall.,' vol. xii, p. 155, pi. xxiii, f. 9.

Hahitaf.—Dredged in the 'Porcupine' Expedition of 1880, off the south-west of

Ireland (Station 2), at a depth of 808 fathoms on a bottom of soft sticky mud

;

also at Stations 23, 87, and 20, the last at a depth of 1443 fathoms, generally on mud
and Globigerina ooze. In the ' Challenger ' it was got off the Azores at depths of 900

and 1000 fathoms, and in the 'Knight-errant' in 530 fathoms. Verrill enters it in his

list from Cape Cod to the St. Lawrence.

Head (Plate XXVIII, fig. 17) smoothly rounded, little elevated, and slightly dusky

from tlie presence of pigment along the anterior border. The median tentacle is

remarkably short and small, shaped like the handle of an awl—narrow at the base,

dilated in the middle, and tapering to a blunt tip. No eyes are visible in the prepara-

tions. The anterior border is fixed to the bases of the feet above the palpi, which arise

close together on each side of the middle line inferiorly. They are long, tapering, and

smooth, and at the base of each, towards the inner and ventral surface, is the scoop-

shaped lamella. Immediately above and soldered with the base of the palpus is the first

foot, bearing three processes, viz. superiorly a tentacular cirrus about a fifth the length

of the palpus; inferiorly a minute organ of the same nature, and extending only a short

distance beyond the peduncle ; and a minute awl-shaped process (lateral tentacle)

attached to the base of the peduncle superiorly. The latter is similar in form to the

median tentacle near which it is placed. Inferiorly the oi'al aperture has prominent

rugose lips, with a blunt papilla on each side of the median fissure in front. Xone

showed traces of the bristles usually present in allied forms on the bases of the

tentacular cirri.

nodji comparatively small and slender, none of the incomplete specimens from the

'Porcupine' measuring more than an inch; but an example from the 'Challenger'

reached about two inches, and was also incomplete. The external appearance of the

body agrees with that in Sthenelais.

Scales.—The first and second scales are small and rounded. The rest are also

more or less rounded, translucent, and perfectly smooth in outline and surface.

Feet.—The second foot is directed forward, its dorsal division being represented by

a rounded process, which bears about a dozen digit-like papillaj and a series of fine

bristles resembling those of the ordinary foot (Plate XLII, fig. 20). The ventral lobe

has superiorly and inferiorlj- a papilla larger than those of the dorsal lobe. The bristles
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have whorls of spikes on the distal region of the shaft and tapering extremities (Plate

XLII, fig. 21), the stoutest being next the spine, and the more slender forms with spines

;it the distal end of the shaft occurring at the ventral border.

The superior lobe gradually increases in size until, in the typical foot (Plate XXXI,
\\(r. 12), it projects about as far as the ventral, and the bristles become stronger and

longer. A few smooth hairs occur in each bundle. The digit-like papillae, however,

diminish in number as a rule, only two occurring in each division of the foot in the

middle of the body, those of the inferior lobe being the larger. Posteriori}' (Plate

XXXI, fig. 13) the superior division has three or four papillae above the bristle-bundle,

the inferior frequently only a single large, pedunculated, clavate process. The ventral

cirrus is also reduced in size. The inferior bristles of the ventral series of the same

region have a more distinct enlargement at the distal end of the shaft (Plate XLII,

fig. 22).

No branchial process occurs until the twenty-fourth foot, and then it is minute.

Posteriorly it gradually elongates, so as to extend outward as far as the tip of the foot.

The bristles are somewhat shorter and proportionally stouter than in Leanira

Yhleni, Mgrn.; no ciliated ])<id exists on the dorsal edge of the foot, and the papillae of

the latter do not show the disparity in size characteristic of L. Yhleni. The ventral

cirrus is also shorter, and in the preparation shows no process at the base.

The species diverges from L. tetragona in regard to the tentacle, bristles, and other

parts.

Habits.—A deep-water species.

At the anterior end of a fragmentary specimen a crustacean parasite was fixed in

the dorsal muscles.

Ehlers gives a detailed description ^ with figures of this species, his largest example

l)eing only 19 mm. long. He shows the tentacle of three segments, or at least it is thus

figured and described. Eyes absent. He adds nothing novel to the description in the

• Transactions of the Zoological Society.' He observes that the species approaches the

L. Quatrefagesi of Kinberg from the Atlantic, off the La Plata." A more minute

investigation of Kinberg's specimen, indeed, is necessary before all doubts as to the

specific separation are removed. They closely agree in regard to the structure of the

scales, bristles, and general condition of the head and its processes, and seem to differ

chiefly in the structure of the feet and in the absence of eyes in the British form.

Gemis XXYIIL—PHOLoii,' Johnston, 1839.

Head furnished with a single short median tentacle. Two pairs of eyes, more or

less connate. Body linear-oblong. Scales on alternate segments in the anterior part of

"Zeitscli. f. w. Zool./ 1875.

2 ' Fieg. Eugeii. Eesa/ p. 30.

' Cams, in the ' Prodromus Faunae Mediterraneae,' includes this genus under the sub-family

Sigalioninse, Pholoe being characterised by having a linear-oblong body, elytra on alternate segments
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tlie body; posteriorly a pair on each segincut. First foot witli two tentacular cirri;

without bristles. Dorsal lobe of the foot with slender, tapering, spinous bristles.

Inferior division will: stout, falcate, compound liristles. Nerve-cords forming triangular

flattened areas in section on each side of the median line, the oblique muscles passing to

their insertion above them.

Do Quatrefages (1SG5) gave the group three " antennae," a facial tubercle, and two

tentacles, the upper of wliicli was bifid. Alternate scales anteriorly, while posteriorly

all the segments had scales. No dorsal cirri. He thus had an imperfect acquaintance

with the genus. Grube's account' was more accurate.

Puui.oio iMiNUT.\, 0. Fabricius, 1780.

Specific Characters.—Head somewhat rounded, bearing a short subulate median

tentacle, with a few papilla) on its surface. Two eyes on each side—connate, the

anterior being the larger. There are two short tentacular cirri, also with a few small

papilte on their surface. Two prominent papillae project behind the eyes, and sometimes

overlap them. The palpi are somewhat massive, short, tapering organs, with a smooth

surface. Body small, forty-five to seventy segments, and about three-quarters of an inch

long as a maximum. It has two slender styles posteriorly. Scales ovate or reniform,

with a series of cilia having moniliform tips along the outer border, and more sparselv

along the posterior border; while the surface, especially at the inner region, is areolated.

Dorsal lobe of the foot forms a prominent process with a convex margin externally for

the dense tuft of bristles, which are slender, tapering, and spinous. Ventral lobe an

oblique cone with numerous papilla) over the surface. The shafts of the bristles are

stout, the distal convexity having numerous spikes. The terminal piece is short and

falcate, and the edge is generally spinous. The ventral cirrus is short and tapering.

Sykonyms.

1776. Aphrodita longa, O. F. MuUer. Prod. Zool. Dan., p. 218, n. 2646.

1780. „ „ 0. Fabricius. Fauna Gronl., p. 313, u. 293.

,, „ minuta, idem. Ibid., p. 314, n. 294.

1820. Polynoe minuta, Savigny. Syst. des An., p. 26.

1828. Palmyra ocellata, Johnston. Zool. Journ., vol. iii, p. 329.

1834. „ minuta, Aud. and Ed. Ann., p. 9.").

1839. Pholoe inoniata, Johnston. Ann. Nat. Hist., vol. ii, pp. 437, 438, Tab. x.xiii, f. 1— .5.

1843. „ minuta, Oersted. Gronl. Annal. Dorsib. (Danske vid. Selsk., Afh. x), p. 1(59, Tab. i,

f. 3, 4, 8, 9, 16.

„ „ lialtica, idem. Annul. Uanic. Consp., p. 14, f. 21, 34—36, 40.

in the anterior part of the body ;
posteriorly a pair on each segment ; rami of the feet connate

;

superior bristles capillary, inferior falcate. He includes also Sigalion, Pnajitviolyce, and Sthenelait, in

the order given, under the Sigalionina\

1 ' Sitz. d. Schleisch. Gesell.,' 1874.
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1844. Pholoe aasimilis, Oersted. Kroyer Nat. Tidskr. Anden Rsekke^ Bd. i, p. 404.

1851. „ minuta, Grube. Fain. d. An., 38.

1865. „ inornata, .Johnston. Cat. H. M., p. 121, pi. xiii, f. 1—5; and Haird, p. 340.

„ „ niinula, Malmgren. Nord. Hafs-Ann., p. 89, Tab. xi, f. 13, and An. Poly., 17.

„ „ „ De Quatrefages. Hist. Nat. Anneles, vol. i, p. 188.

„ „ inornata and haltira, idem. Ibid., p. 190.

1873. „ nmiuta, WAnus. Jahresb. Com., 1871, p. 112.

„ „ „ Metzger. Ibid., p. 175.

,j „ „ Ehlers. Sitzungsb. Phys.-med. See, Erlangen, vol. v, p. 8.

1874. „ ,, ilalm. Goteborgs Kongl. vet. o Vitt. Samhalles Uandl. Ny Tidsfoljd,

Hiiftet xiv, p. 76.

1875. „ „ Mobius. Jahresb. Com., 1872, p. 107.

1878. „ „ Lenz. Jahresb. Com. Anhang, 1874, p. 12.

1879. „ „ Theel. Annel. Nov. Zemb. Kongl. Sv. vet. Akad. Handl., vol. xvi, p. 24.

„ „ „ Tauber. Ann. Danic., p. 84.

1883. „ inornata, Lcvinscn. Nord. Annul., p. 199.

1884. „ „ Webster and Benedict. Ann. Mass., p. 701.

1886. „ „ Marenzeller. Porif., &c., Jan Meyen, p. 12.

1891. „ „ Horncll. Op. cit., p. 239.

1896. „ eximia, Michaelsen. Polych. Fauna, p. 12, pi. i, f. 2.

1897. „ TOtnuio, Mcintosh. Ann. Nat. Hist., ser. 6, vol. xx, p. 169.

1898. „ ,, Michaelsen. Gronland. Ann., p. 122.

Habitat.—Everywhere on the shores of Britain from Shetland to the Channel

Ishiiids, where it attains the niaxinuim size, and from the tidal region to the coralline

ground. It lurks under stones between tide-marks, especially in pools. It is some-

what difficult to find, and perhaps is best obtained by placing suitable stones in vessels

of sea water overnight, and then examining the water-line next day.

The variety inornata is more common on the eastern coast, whilst the variety eximia

is more frequent in the west and south.

The species extends to Jan Meyen and to the shores of America (Verrill). Lenz

found it in the grass-wrack region of the Baltic, and Michaelsen in the tubes of

Sahellaria spinulosa at Heligoland.

Head (Plate XXIX, fig. 8) somewhat rounded and comparatively small, having

anteriorly a rather short median tentacle with a few papillas on the surface. The eyes

are four in number ; but as the pigment of the pairs touches on each side, they are

connate.' Lateral tentacles absent. Two prominent papillae project immediately

behind the eyes. The palpi are somewhat massive, short, tapering organs, with a smooth

surface. Two short, tapering, tentacular cirri occur on each side, with small papilljB

sparsely distributed on the surface.

Body of forty-five to seventy segments, and about three-quarters of an inch as a

maximum length, small, elongated (almost linear), but slightly more diminished pos-

teriorly than anteriorly in young specimens. The dorsum is convex, the ventral surface

flattened, with a median groove in the preparations. In life the dorsum is of a pale

pinkish colour, slightly grained with brownish on some of the scales. A reddish mark

occurs in front, with a dark greyish patch a little behind. Some, as Dr. Johnston

' Malmgren observed that in P. iidimta the eyes were four, and approximated.
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observes, are of a yellowish-lirown colour, dusky alonj^ tlie sides. Tlie centre of the

dorsum is uncovered by the scales. Posteriorly are two slender, subidate styles.

rrobosci,s^ forms a sliort muscular organ with teeth, as in the Sigalionidaa (biting to

the left), and nine shoit Imi distiiK-t papillse along each arch. Moreover in extrusion,

just beliind the lateral furrow separating the dorsal and ventral arches, are two papillae.

A median and two lateral bosse.'i (elevations) arc also present in the basal segment when

viewed from the dorsum.

Scales (Plate XXXIV, fig. 17).—The first pair in tlie variety iiioriiata are somewhat

rounded, as if an isosceles triangle had its angles smoothly removed. The scar for

attachment is situated nearer the posterior than the anterior border. The latter has

numerous short clavate cilia along its edge—to the number of about fifteen, while the

posterior border has about nine longer cilia, somewhat moniliform in outline from

constrictions. The surface of the scale anteriorly has also a row of ciliu internal to that

along the border, and a few are scattered in the area in front of the scar. All the cilia

have traces of palpocils at the tip. Only the inner border of the scale is smooth.

In contrast witli the first scale of I'holoi' miiiKta, Fabr., from Greenland, the fore-

going has fewer cilia. Thus there are upwards of forty along the anterior border of the

arctic form, and twelve, proportionally shorter than in P. inornata, along the posterior

edge. Moreover these organs are more numerous on the surface in front of the

scar.

The shape in the second pair becomes transversely elongated with an anterior

incurvation. The moniliform cilia along the posterior border are more numerous, while

the smaller along the outer edge are fewer ; and the same may be said of those on the

surface.

The succeeding scales are irregularly rounded, with a somewhat even external

border, which has moniliform cilia, while those along the posterior edge are few and

widely separated. The scale is areolated, especially towards its inner border, which,

along with the anterior, is smooth.

The posterior scales are more elongated transversely and have fewer cilia (about six

of the large moniliform kind), both on the abbreviated external border and on the

posterior edge. The scar is nearer the anterior than the posterior edge.

In comparing the larger broad anterior scales with those from Greenland and

Canada (Plato XXXIV, fig. IS) comparatively little difference is observable, both having

from eighteen to twenty-three moniliform cilia externally.

On the whole, therefore, the view that P. viinuta and P. inornata are the same

forms is borne out by the scales.

In the variety eximia the first pair of scales have a similar shape to those of the

type, being irregularly roimded, and, from the size of the examples, smaller than in the

latter. The outer border has a series of longer cilia, fewer in number but similar in

structure. They encroach somewhat on the anterior border, or rather some of the

isolated cilia scattered over the surface near the edge project beyond it, but none of the

smaller clavate cilia so characteristic of the type m'uiuta are present on this edge.

The.se large isolated cilia occur both external and posterior to the scar for attachment.

' Described from an arctic example.

57
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The second pair are elongated transversely as in the other form, but are dis-

tinguished by the great length of the cilia on the outer border. A few cilia also occur

along the posterior edge.

The succeeding scales in the anterior third do not differ much in shape from those

of P. minvta, but the cilia are much longer and stand stifBy out. They occur on the

external margin and the outer half of the posterior edge. They are less numerous than

in the large examples of the typical form, but agree witii the smaller in this respect.

The posterior scales have about the same number of cilia, but they stand stifiBy out

like rays.

This form is distinguished from the preceding in spirit by an ohve spot on the scale,

with a pale centre at the scar for attachment. Occasionally, as in an example of this

variety from Lochmaddy, the cilia on the scales are fewer and longer, being filifonn

tapering processes without the terminal enlargement.

In Itoth varieties the areolae, especially towards the inner edge, ai-e well marked.

Feet.—The second foot is bifid, with two well-developed spines. The dorsal lobe

forms a rounded eminence with a smooth surface. The bristles are comparatively short,

slender, and taper to a very fine hair-like tip, minutely spinous. The inner forms taper

more abruptly tiian the outer, and the tips are often bent neai-ly at i-ight angles to the

base. The ventral lobe is longer than the former, bluntly conical, and with numerous

small papillaj on its surface. The ventral bristles have stout shafts dilated at the tip,

and with numerous rows of spines on the convex margin, thus differing from those of

the arctic examples (P. minnta, Fabr., typical), which have few. Tiie distal region

forms an elongated process—hooked at the tip, and with a series of spikes along the

ventral edge. The tip in the arctic forms is more robust and proportionally shorter.

In the typical foot (Plate XXXI, fig. 14) the dorsal lobe presents a prominent

process and a broad, slightly convex margin externally for the bristles, the spine

piercing the apex of the convexity. The bristles (Plate XLII, fig. 23) form a dense

tuft, directed outwards and downwards, and are slender and tapering, with well-marked

spinous rows.

The ventral lobe has the shape of an oblique cone, with the spine issuing from the

apex and with numerous papillae over the surface. The shafts of the bristles (Plate XLII,

fig. 24) are somewhat shorter and stouter than in the northern form (P. 7/n'««^a, typical),

and the convex edge of the tip has more numerous spikes. The falcate tip is shorter,

more curved (the hook more pronounced), and the spines along the edge ai'e often absent.

Indications of these, however, are seen.

Posteriorly, the dorsal bristles have finer spikes, and the ventral iiave fewer rows of

spines at the convex distal region of the shaft, while the terminal portion is more

slender and proportionally longer. The papilla? on the ventral division are fewer and

somewhat longer. The ventral cirrus is short and tapered.

In examples from Lochmaddy only three or four spikes occur on the distal end of

the shafts of the ventral bristles. Some from Bressay Sound show more nimierous

though finer spikes at the distal end of the shafts, as in those from St. Andrews. In a

small one from St. Magnus Bay they were too indistinct for determination, though

they appeared to be smooth. In a small example from Herm no spikes were present
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on the distal pieces of the ventral bristles. In specimens from the St. Lawrence,

Canada, the bristles agreed more with the arctic forms, and one had a translucent

gianulai' deposit on them. The spikes at the end of the shaft were indistinct, but this

also occasionally occuis in the British examples.

In considering tiio two varieties {Inoniafn and criinia) it is clear that no reliable

distinction can be drawn from the structure of the bristles, and this is probably more

important than the condition of the cilia on the scales. It is true the end of the shaft is

most spinous—that is, has a longer series of spines from above downwards—in vai-.

inornata, and that the dorsal bristles are more distinctly spinous, and the ventral warts

or papillce more conspicuous, but the characters are not new, and only vary in degree,

and are probalily due to the surroundings, with which we are, perhaps, not fully

acquainted. 'Die steps from var. eximia to var. inornata, and thence to the typical

minuta from tlie arctic seas, are easy, both as regards scales and bristles.

After a careful consideration of all the facts it has been thought best to unite the

varieties into a single species.

Beproduction.—Male elements as minute granules occurred in August at Lochmaddy.

At St. Andrews ripe males are common at the end of June, so that the breeding period

would seem to be in July. The spermatozoa have globular heads and long tails, and

resemble those of LepuJonotuH sqiiamatus, a species with the same breeding period. The

examples of P. minuta from Greenland present ova in July.

Development.—Trochospheres, apparently of this species, occur near the bottom on

September 12th, presenting only four crenations posteriorly to indicate the seg-

ments.

On September lUth the youngest stage has a bluntly conical prostomial region,

which appears to occupy about half the bulk of the animal. Two small black specks

are situated posteriorly. At each side ai*e the short tentacular cirri. Four bristled feet

follow, with stout bristles having the typical structure. Two spines occur on the dilated

end of the shaft, the most prominent being inferior. Besides these stout bristles each

foot has one or two much more slender forms, with a long, tapering, diaphanous terminal

piece, evidently a larval ventral bristle. The dorsal bristles have the adult structure,

being slender, tapering, hair-like, serrated bristles. The dorsal cirrus is much enlarged

at tlie base, Init witli a slightly tapered tip.

What appear to be tin-ee pairs of scales have the asj^ect of globular organs on a

pedicle, each with several large truncate papillae projecting from the edge. These

papillai are out of all proportion to the condition in the adult. Viewed from below the

ventral cirrus shows a basal swollen region (ceratophore) and a two-jointed cirrus, while

some distance inwards is a globular papilla. The body, which is marked by transverse

lines at this stage, terminates posteriorly in a broad pygidium.

In the next stage (which, however, is of the same date—September 10th, 1888) the

snout is truncated, and the caudal process has a dimple in the middle. Then the head

becomes defined as an oblong mass, rounded in front and flanked by the two tentacular

cirri, which now are directed forward on each side. There are still only four bristled

feet. The cilia on the scales are longer, and two short, broad, caudal cirri have

appeared under the pygidium.



442 I'llOI.OK .MIM.TA.

The Ijottom tow-net procured, ou February 4th in four to five fathoms, a young

example of Phohr having thirteen feet on each side. The head bears in front two

closely approximated median eyes, and two more widely separated towards the posterior

border. Both pairs of eyes have a rounded, len.s-like differentiation. The median

tentacle is well developed and subulate, while three smaller and the stump of a fourth

(making two tentacular cirri) project in front. These are minutely but sparsely

papillose. The palpi have enlarged basal regions, and taper to a blunt point. The body

is flattened and nearly of uniform diameter, though tapered a little in front and more

distinctly posteriorly, where it terminates in a rounded "boss" on each side of the vent,

the globular cirri of the last pair of feet generally projecting on each side a little in

front. The proboscis is furnished with well-marked teeth.

The feet show dorsal and ventral divisions, each with a spine and the characteristic

bristles, besides tlic cirri. At least four pairs of scales were present, most with five cilia

on the outer border, though one (probably the first) had seven. Lines radiating from

the centre of the scale to the base of the cilia probably indicated nerve-strands.

Habits.—They break, when lifted with the forceps, like the PolynoidaB, but are

sluggish, lurking under stones between tide-marks. The best way to obtain them,

indued, is to chip fragments from the under surfaces of stones covered with various

growths in pools near low water mark, and immerse them in sea water for a day or

two. TheAnnehds either occur at the water-line of the vessel or are found by examining

the debris at the bottom.

P. miiiiifa was fir.st found by Otho Fabricius on the shores of Greenland, and

afterwards by Oersted in the same region.

Dr. Thomas Williams' (1858) credited this species with the only vascular system he

had been able to see in the Aphroditaceans in the form of a vessel, carrying a colourless

fluid in contact with the nerve-cord, and slowly undulating with pulsations.

The Plioloe si/nophthalinira of Claparede seems to be a closely allied if not identical

form.' Marion and Bobretzk}',^ who agreed with this author as to the specific distinction

of P. s!i)iophthalmica, point out the proper interpretation of the cephalic appendages, and

that the first segment is fused with the cephalic, so that the first scale is borne on the

second segment. De Saint-Joseph likewise follows Claparede in separating P. si/noph-

thalinica.

Marenzeller* (1893) describes a new species from the African shores of the Mediter-

ranean (Santorin), in which the dorsum of the body is covered with papillae, and the

scales have more numerous cilia. The bristles seem to approach closely those of the

common form.

Dr. Michaelsen lately (1897) regarded the variety eximia as a distinct species, but

he relied chiefly on the divergence of the scales and other points already alluded to. It

is sufficient to consider eximia a variety, and chiefly a smaller variety. He kindly sent

me slides for examination, so that no dubiety might exist.

1 'Philos. Trans./ 1858, p. 13.5.

- ' Aimal. diet. Naples,' 79, pi. iii, f. 1.

8 'Ann. Sc. Xat.,' 1875, pp. 8, 9.

* ' Polychaten des Grundes,' 1893, p. 6, pi. i, f . 3.



INDEX TO AOL. T.

{Not includiiKj thf lith-oiha-lion.)



444 INDEX.

Hiinnathoe spinifera

zc'tlaiidica

lleriiiiono .

liystrix

ir. br

Laetinatonice

filieoriiis

prodiictii vii

Lagisca

ElizabetluB

extemiata

floct'osa

Jeffroysii

Leaiiira

liysti'ifis

Lepidonoius

clavsi

.

s(iiiainatus

Lineidiu .

Lineus

biliiieatuii

gesserensis

lacteus

inai'inus

saiiguiiiL'Us

MalnigTeiiia

aiidreapolis

castanea

Meckulia .

asuluata

Micrura

aurantiaca

fasciolata

fusca .

purpurea

Nemerteans

Nemertes .

carcinophil

gracilis

Neesii

Neniertiiife

itanii

AOK





r

,1

'J-cS -^

i

^

•*1^

^;|

ft
/

'1/1 s I

V



PLATE XXIV.

Fio.

1. Dorsal surface of Spinfher viiniaceus, Gr. Enlarged.

2. Ventral surface of the same. Enlarged more higlily.

3. View of a reddish example of Euphroiii/nefoHom, And. and Ed., showing both dorsal

and ventral surfaces. Enlarged.

4. Aphrodifa aculeafa, L., from the dorsum. Slightly enlarged.

5. Ventral view of the same. No median furrow occurs in this specimen.

6. Head and anterior region of the foregoing. Enlarged.

7. Dorsal view of a dark variety of Hermione hystri.v. And. and Ed. Enlarged.

8. Cephalic region of the same. Enlarged.

9. Dorsal view of Lxtmatomce filicoriiis, Kbg. Eidarged.
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PLATE XXV.

Fig.

1. Lepidonotm squamaftts, L., from tlie dorsuui. Enlai-ged.

2. Head of the foregoing in life. Enlarged.

8. A large specimen of Gtttfyana (Ni/rliia) cirrosa. Pall., from tiie dorsuu]. Enlarged.

4. Hnrmotlioc longhrfis, from the dorsum. Enlarged.

5. Dorsum of a living example of Halosydna gelatinosa, Sars. Enlarged.

6. Head of Harniotho'e imbrieata, L. Enlarged.

7. Anterior end of a large example of Poh/noc scolopendrina, S»v., from North Uist.

Enlarged.
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PI.ATK XX^'I.

Fio.

1. fjppidonoiiiJf cJara, Mont., from tlic (ioi-suin. Knlarg'od.

2. Lacfisca floccosa, Sav. {propinqua, Mgrn.), fi'oin the dorsum. Kiilarped.

3. Hormothoe imhrirato , L., tVom the dorsum. Kidaryed.

4. Posterior end of an exnmple of the same, from wbicli three pairs of scales liave been

removed to .';li()\v the ova on the dorsum. Kidarged.

5. Evarne impar, Johnst., from the (hirsum. KnUirged. A very dark example.

6. Scalisidosus pellaridiitt, Ehku-.s, with regenerating scales; Channel Islaud^.

Enlarged.

7. Anterior end of tithciudais bun, Joluist. hliihirged.

8. Posterior end of tiie same. Eidarged.

9. Process from the edge of a scale of SUieiielais Uuslcii.
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I'l.ATK XXVIa.

Fiti.

1. Spermatozoa of Harmothoi imhricata. X Zeiss, 1 oc. D obj.

2. Spermatozoa of Lepidonotus squamatus. x idem.

3. Trochospheres of H. imbricata assuming a greenish hue. Magnified.

4. View of a more advanced trochosphere of March 28th, with the prqjectiufr mouth tfi

the left. X 116.

.5 and 6. Lateral and dorsal views of other examples. X 52.

7. More advanced larva with traces of feet, but without bristles, or with such only

indicated.

8. A further stage in which the feet have minute bristles. (June 2rith.) X 82.

9. Larval Polyno'i' with well-marked feet and bristles, minute scales, and anal cirri.

X 52.

10. Nectochffite stage of Harmothoi. (April 20th.) x 52.

11. Nectochjvte stage of a Polynoid (June 28th), with median and lateral tentacles and

anal cirri. X 52.

12. Nectochaete stage of //armo</i(?r, sp. (April 27th.) X 5ii.

13. Nectochaste stage of Polynoi'-, sp. (July 18th.) -35 ini:h long, x 50.

14. More advanced nectochaete conditions in a form approaching Lagisca or Evanie.

(October 25th.) x about 40.

15. Dorsal view (in spirit) of nectochicte stage of a form approaching Lepidonotus

squamatiis. (June.) X 40.

16. Venti'al view of the foregoing. Similarly magnified.

17. A slightly later stage. Similarly enlarged.

18. Stage with developing palpi, and with additional eye-spots. Similarly magnified.

19. Stage of the same form with distinct palpi, median and lateral tentacles, x about 35.

20. Dorsal view of Panthalis Q^rstedi. from a figure kindly sent by Mr. Arnold Watson.

21. Proboscis and jaws of Sthenelais boa. Enlarged under a lens.

22. Metatroch stage of Sthenelais or Sigalion seen from above. (October 22nd.) x 50.

23. Post-larval Sigalion, pelagic condition. (October 28th.) x 50.

24. Dorsal view of Pholo'r ininuta. Enlarged.

25. Spermatozoa of Pholo'c miinita. (June 24th.) X 35(i.
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PLATE XXVII.

Kio.

1. Oral region of Aphrodita aculenta, L., in contraction and from the ventral surface.

Enlai-ged.

2. Head of Lxtmatonice filicornu, Kbg. Enlarged.

3. Head of Lagisca Elisabefhse, n. s. Knlarged.

4. Head of Lepidonotus nlava, Mont. Enlarged.

5. Head of Gatt]ian<i cirrusa, Fabr. Enlarged.

6. Head of Acaidhicolepis asperrima. Enlarged.

7. Head of Evarne Johnstoni, McI. (large example). Enlarged.

8. Head of Earmothoii luimlata, D. Chiaji. Enlarged.

9. Head of Etmoa nodosa, Sars. Enlarged.

lU. Head of Lagisca Jeffreysit. Enlarged.

11. Head of Hannothoii marphi/sas, McI. Enlarged.

12. Head of Scalisetosufi peUucidns, Elilers. Enlarged.

13. Head of Evarne impar, Jolinst. Enlarged.

1-i. Head of Laghca floccosa, Sav. Enlarged.

15. Head of Harmothoi' areolata, Grube. Enlarged.

16. Anterior end of Eurijthoe borealis, Sars, dorsal view. Enlarged.

17. Head of Acholoe antericola, D. Cluaji. Enlarged.

18. ^ead oi Fhyllaniinoe moJlis, McJ. Enlarged.
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PLATE XXVIII.

Pig.

1. Head of Uarmothoi- zetlandica, JMcI. Knlarged.

2. Head of Lagisca extenuata, Grube. Enlarged.

3. Head of Harmuthoe spinifera, Ehlers {oUm SibhahUi). Enlarged.

4. Head of Haniiothoi' Ljimgmani (=H. AFacIeoJi). Enlarged.

5. Head of Lxnilla Heto>iissima, Sav. Enlarged.

6. Head of Ename Hubrechti, McI. Enlarged.

7. Head of Harmotho? Fraser-Thomisoni, McI. Bnlarge<l.

8. Head of MahnijrenlaandrcapoUx, McI. The median tentacle is imperfect. Enlarged.

9. Head of Polynoc scolopeiidrina, Sav. Enlarged.

10. Head of Antinoi' Sarsii, Mgrn. Enlai'ged.

11. Head of tlaloxiiiJim (jelafinona, Sars. Enlarged.

12. Head of small example of Evarue JolinsUml, McI. Enlarged.

13. Head of Harmuthui' antllopi!!, [McT. Enlarged.

14. Head of Aiitinoii mollis. Mel. Enlarged.

15. Head of Mnhngrenia aantanea, McI. Enlarged.

16. Head of Panthalla CErdcdi, Kbg. Enlarged.

17. Head of Leanira hi/sfriri.'^, Ehlers. Enlargt'd. Tlie specimen was somewhat im-

perfect.
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PLATE XXIX.

Fig.

1. Head of Sthi'uelaif! boa, Johiist. Enlarsred.

2. Head of Slhenelais atlanfira, McI. Enlarged.

3. Head of Sfhenelais limicola, Ehlers. Enlarged.

4. Head of Sfhenelais Jeffrei/sii, McI. Enlarged.

5. Head of Ensfhetiefois Inhcrnira, McI. Enlarged.

6. Head of Sic/alion Mathildx, Aud. and Ed. Enlarged.

7. Head of iStf/oZion Bus]ni,Mc\. Enlarged.

8. Head of Pholoe minnfa, Fabr. Enlarged.

9. Anterior foot (about twelfth) of Lagisca extenuata, Grube. X 24.

10. Anterior foot of Laijixra Jlocrosa, Sav. f = propinijint, Mgm.). X 24.

11. Twelfth foot of Lrt.vt.sTrt Elisabefha.',Mcl. X 4U.

12. Tenth foot of Harmothoe spinifera, Ehlers. X 24.

13. Anterior foot of £rarmof/tO(' L/K«7??ta(N', Mgrn. X 28.

14. Anterior foot of i7«r??(fi//(or (i)(^7oji>/,v, McI. X 24.

15. Anterior foot of HanuotluH' Fra.ser-Tliontsoni. X 26.

16. Anterior foot of Harmothoe marphysx, McI. X 40.

17. Anterior foot of a large example of Polyime scolopendrinu, Sav., from Xorth

Uist. X lo.
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I'LATK XXX.

Vio.

1. Foot (al>c)iit twclflli Ifft) of Uamiothor imhrirafn, L. X \-

2. Autor'iov foot oi Harmothoi' !:etlandic(i, ISlcl. X 24.

^. Anterior foot of Un rmotlnir arrolnfn, Grubc. X 24.

4. Seventh foot of Harmothoe Itmulata, D. Cliiaje. X UK

'). Aiitcridr foot of Mnl'incjrenia casfanea, Mel. x 24.

(). Anterior foot o^ Evarne Johnstoni, McI. X 20.

7. Anterior foot of I'irnruc lin/mr, Jolinst. X !<>.

8. Foot of PiiHfhaHs a'JrstnH, Kbt--. X 1').

9. Fool of ScaltsetosKs pcJIncidiis, Ehlevs. X li'.

lU. Anterior foot of Krariic llahrecMi, Mel. X 2(i.

1 1

.

Anterior foot of Halo-si/dna gelatinosa, Sars. x 1 s.

12. Anterior foot (about eleventh) of LoeiiiUa selosissliiin, S;iv.

13. Anterior foot of /l;/^/rtor/?/) )uarf/uVf/, Mgrii. X Ki.

14. Foot of Sthenelais zetlandica, McI. X -52.

15. Anterior foot of Scalisetosns nsnimiliii, ]\k'i. X I".
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PLATE XX Xi.

Pia.

1. Scale of Gattyana cirrnsa, Pall., I'roiu St. Aiulrews. x 12.

2. Anterior foot oi' Antinoc Sarsi, Mgru., " Knight-Errant," -^oS fnis. X 2<i.

3. Foot of Malmcjrenia nndreapolift, McI., St. Andrews. x 24.

4. Foot of Acholoe astericola, D. Cli. X 28.

5. Anterior foot of Sfhenelais boa, John.'^t. X about 15.

6. Anterior foot of SthendaiK iimicola, Ehhrf^. x :3(i.

7. Anterior foot of Sihcitelah Jeffrei/sii, McI. X 2-1

.

8. Foot of Sthenelai.s, Z. X 3(i.

9. Foot of Eusthenelais hibernica, McI. (Imperfectly preserved.) X 21-.

10. Anterior foot of Sir/nliou Mnfhtldx, And. and Ed. x 2 k

1 1

.

Anterior foot of SlriaUon Buskii, McI. X 24.

12. Anterior foot of Leanira hintricis, Elilers. x 40.

^^. Posterior foot of the same. X 40.

I I. i'oot of Pholoe minuta, Fahr., from St. Andrews. X "0.
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PLATE XXXII.

Fig.

1. Anterior scale of Lepidonotus sqiiamatus, L. x 12.

2. Anterior scale of Lepidonotus clava, Mont, (spirit), x 12.

3. Scale of Eunoa nodosa, Sars (dried), British Museum. X 12.

4. Anteviov scix\e of Aiyinthieoh'pis (isperriina, Hixra. X 12.

5. Eighth scale of Lagisca floccosa, Sav., from Baltic. The spines ;ire rather distinct.

X 20.

6. Anterior scale of Lagisca Elisabefha', McI. X 40.

7. Anterior scale of fjagisra Jeffrei/sii, McI. X 20.

8. Anterior scale of Lagisca, extenuata, from 680 fathoms in the " Porcupine." X 12.

9. 'S>ca\e oi Lagisca fioccosa, wa,v. " Porcupine," No. 12 (p. :{02). X i-0.

10. Anterior scale of Harmothoi' imhricafa, L. X 12.

11. Anterior scale of Harmothoi; Fraser-Thomsoii
i , McI. X 24.

12. Anterior scale of Harmothoe Jimitlafa, D. Cli. X 2 !•.

13. Anterior scale of Harmothoe marphysse, McI. x 1-4.

14. Anterior scale of i/«r7)io//toe Lj(m^r?ia?w, Mfirn. x 30.

lo. Anterior scale of Harmothoi' "etiandica, Mel. X 24.

16. Anterior scale of Harmotlioil anfilopis, ]\IcI. X 28.

17. Anterior scale of ifarmo^/tot; a)-fo/rt/a, Grube. X 12.

18. Anterior scale of Evarne impar, Johnst. X 20.

10. Anterior scale of Evarne Johnston!, McI., from a Norwegian example. X 28.
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PLATE XXXTII.

Fig.

1. Anterior scale of Evarne Huhrechti, McI. X 20.

2. Portion of the scale of a small oxample of Hnloi^yilna ijelafinosa, Sars. X 210.

3. Portion of tlic inner edge of the first scale of Harviotho'e areolatn, Gr. X 00.

4. Anterior scale of Harmothoe spinifera, Ehlers. X 20.

5. Anterior scale of L(rn!Un .<tpfo.'<iiiDinifr, Sav. X 20.

6. Anterior scale of Sealisetosus assimilit;, J\IcI. X 38.

7. Anterior scale of (Scrt/('se^osMS ^e7/«r('f7?(s, Ehlers. x 45.

8. Anterior scale of .

I

////»()(' /?»j)iarc/«"crt, Mgrn. X 30.

1'. Anterior scale o{ Antinoi' mollin, McI. X 18.

lU. Anterior scale of Muhniirenia castauea, McI. X -I".

11. Anterior scale of ilf«Zm(7rema a»irfrea^jo?is, McI. X 24.

12. Scale of a small example of Halosydna gelafinosa, Sars. X 15.

13. Scale of small example of I'oliinoe scolopendrinu, Sav. (from Herm). X 40.

14. Scale of the lartre form of Poli/no'e scohpendriiia, Sav. (from North Uist). X 2 k

15. Scale of Acholo'v a.stericola, D. Cliiajc. X 28.

16. Tenth scale of Sfheiielais boa, Johnst., from St. Andrews. X about 30.

17. Anterior scale of Antinoii Sarsi, Kbg, x 20.
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PLATE XXXIV.

Fia.

1. Proboscis oi ScalisetosHti pelluciihis. X under :i lens.

2. Proboscis of Lagisca jloccom . X under a lens.

3. Lateral view of the prolooscis of Pantlmlin (Erxtcdi. X inidci- a lens.

4. Antero-posterior view of the same. X under a lens.

5. Anterior scale of the same form ("Triton," 1882). X 121.

<). Anterior scale of Sf/teiiflZais /;oa (adult). X 17.

7. Scale of Sthenelais zetlnnclica. X 82.

8. Anterior scale of Sfhnielais ntlantica. X 55.

9. Scale from the anterior tliird oi' Sfhenrhiis Umicola. X 12.

10. Posterior scale of the foregoing, x 30.

11. Proboscis of Sthenelais Umicola. X uiulor a lens.

12. Scale of Sthenelaix, Z. X 18.

13. Anterior scale of Sthenelais Jeffrei/sii (" Porcupine," otf Ireland). X 17.

14. Anterior scale of Sigalion Mathildse with branchial process. Enlarged.

15. Anterior scale of /Si't/aZioM Bus/v'i. Enlarged.

16. Dorsal view of the anterior end of Pholo'e mltada. X under a lens.

17. Anterior scale of Pholoe miniita, var. inornata (Lochmadd}-). X 90.

18. Anterior scale of Phoioi' iiiinufn, var. (St. Lawrence, Canada). X 40.
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PLATE XXXV.

Fio.

1. Dorsal cirrus of Eiiphrnxiinf fnHosn. X 310.

2. Braucliiiil processes of Kiiphyn.si/iif aruKitlillo.

3. Tips of braucliial processes of /'y»jj/iro.s7/j/,e/o/tr>.sv(. x 236.

1. Ti|)s of Wi'aucliine of Eitphrosi/nc Rohertsoni, Fritli of Clyde. X !'•'

>, Bristles of Sjiinthry iiiininreiiK.

a. Ventral bristle. X 90.

b. Tip of a soiiKMvliat sluntcr and stouter foiiii. X -iod.

C. Hook (roil) tlie ventral rcLJ-iun. X o.'>0.

6. Upper bristle of Knphrosi/ne Robcrtsoid, ii. s. (Clyde), with shorter tip. X 21f»

7. Lower bristle o^ Enphrosiine Roherfsoiii, n. s. (Clyde), with lonjrei' tip. X 21 <i.

8. Bristle oil'Aiphroni/ne arniadilln. Oc. 1, obj. D, Zeiss.

9. Dorsal bristle of Eujjliroxifne nrmadillu (Norway). X 3-50.

10. One of the slender bristles oF Kiinhrntnine armadillo (Norway). X 350.

1 1 . The same. X 350.

12. The same. X 350.

13. Bristle of Etipkrosiiiie armadillo. X 350.

1-J-. Bv'\st\e oi Kuphrosi/ne armadillo. Zeiss, oc. 1, obj. 1).

15. Dorsal bristle of 7'!/«j>/iro.s//7ie/oZ7()sa. x 23(5.

1(J. Bifid bristles of Enplnvsynr foUo.sn (seen on edge). Zeiss, oc. 1, obj. D.

17. Slender serrated bifid bristle (dors.). Zeiss, oc. 1, obj. D.

18. Profile view of curved bifid bristle. Zeiss, oc. 1, obj. D.

I'.i. Bristles of Parampliinome pvlchella, «, fron; the infci-ioi- lobe; b, c, from the superior

lobe. X 700.

20. Dorsal bristles of I'luri/thoii borcali.t from a posterior foot. X 350.

21. Bifid dorsal bristles of i/'«/7/</«or /wi-eaZ/.s (Channel Islands) X 350.

22. Slender bristles of Enrt/thoe borealis (Channel Islands). X 350.

23. Ventral bristle of £'w?7/<//w^ io?'ea/YS (Channel Islands). X 350.

24. Bristle of first ventral series of a typical foot of Ajdirodita aruleafa. X 55.

25. Bristle of the middle of the second row of the ventral series. X 55.

26. Tip of posterior hair (lower series) near last foot (Aplirodlta aculenfa). X 360.

27. Tip (if dorsal hair forming felt {Ai>hrodila acuhaia). X -'^oO.

2iS. Bifid (serrated) dorsal bi-istle of Eirplirosyiie Robrrtnoni. X 300.
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PLATE XXXVI.

Fig.

1. Palpus 0^ Laetinatonke fiUcoriiis, a little beyond the middle. X 90.

2. Strong bristle from Mm iippor Oliird) ventral series in I lie foot of Aphrodita nr.iileata.

X 5o.

8. Bristles from a posterior foot of Aphrodita aculeata. X 360.

4. Tip of a dorsal spine of a British Lxtmatonice producta. X 55.

5. Ventral bristle of Lxtmafonire producta, var. X 40.

6. Tip of dorsal spine of Lxtmafnnice filirornis with four hooks on one side. X 55.

7. Tip of ventral bristle of La;/m(i^ow/ce ^/i/f'foniis. X 55.

8. Lateral view of a dorsal spine of Lsetmatonici; filicornis. X 55.

9. Tip of bristle on the dorsum of an anterior foot of Hermioiie hijstrin. X 90.

10. Tenth foot (about) of Aphrodita aculeata, viewed from the ventral surface. Enlarged

under a lens.

IL Tip of one of the attenuate .spines on the dorsum of an anterior foot of Ri'rinloni'

hijstrix. X 210.

12. Tip of dorsal spine of Lastmafon ice Jilicorms. X 90.

13. Foot of llcrmione kijsirix. Enlarged under a lens.

14. Tip of dorsal spine of llermione hi/nirix with shield. X 90.

15. Tip of spine of Hermioue hystrix with shield removed, lateral view in balsam, x '.lO.

16. Foot of Euri/thoe borealin, Channel Islands. X 90.

17. Pinnate ventral bristle of the second foot of Aphrodita aculeata. X 90.

18. Stout smooth bristles of Aphrodita aculeata. X 90.

19. Bristle (spinous) from the posterior end of A. aculeata. X 55.

20 a front, and 20/' lateral view of a bristle from the same region of A. aculi;it,i.

X 55.

21. Tip of the pali)us of Z/;e/w«^<;M/ce/t//Ve*-K/.s. X 55.

22. Anterior foot i>l' Aplinidita nnihota, from the posterior face. X under a len.s.

23. PapilliB of the laciiil tubercle of Aj)hrodita aculeata. X 90.

24. Outline oF three papilla? of the facial tubercle of Lsetmatotiice filicornis. x 90.
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PLATK XX.Wll.

I'lO.

1. PapilljB of the tip of the proboscis in Ajilirodita actileuto. X •'>•).

2. PapillfB of tlie proboscis of L,rtiitntonice filiconns. X 55.

3. PapillfB of the proboscis of T.xt)iKiUitiici' prodnctti. X 40.

4. Papilla) of the proboscis of llurmivnn hi/sti-ir. X 55.

5. Tip of ti'iitack' of Hmnione hystrir. X 55.

6. Second bristle of the second foot of Hermione hijstrix. X 90.

7. Ventral bristle (at ventral edge) of the same foot of Hcnniouc liii:<lri.i\ X 90.

8. Smaller bristle from the posterior foot oi Heiinionc hijstrix. X 90.

9. Ventral bristle of LcphJonotusf sqnainafns. X 80.

10. Ventral bristle from the middle of the twelfth foot of Lepidonntusi<quamatns. X 210.

11. Ventral bristle from the middle of the twelfth foot of LrpiiJiniotus rlava. X -!"•

12. One of the short dorsal bristles of Li'j)idonofHs Nfiuamafns. X 180.

18. One of the longer bristles of L'7)u/oh(;/h.s- .'.vy»a7Hrt/»,s-. X 280.

14. Group of bristles at the base of the tentacnlar cirri (first foot) of Lepidonotux chim.

X 210.

15. Dorsal bristle of Le}ililo)iofii.'< clara. X 210.

16. Superior ventral bristle of Gatfi/ana rirmtia. X 258.

17. Ventral bristle from the middle of the foot of Gatti/ana cirrosa. X 258.

18. Dorsal bristle of the middle of the foot of Gattyana cirroi<a. X 210.

19. Bristle from the base of the tentacular cirri of Gattyana cirrosa. X 210.

20. Tip of upper bristle of the first foot of Ennoa nodosa. X 210.

21. Tip of the upper bristle of the first foot of Eimou (Erxtrdi. X 210.

22. Ventral bristle of the first foot of E. nodosa. X 210.

23. One of the smaller ventral bristles of the first foot of Eunoa (Erstedi. x210.

24. Tip of a dorsal bristle (average example) from an anterior foot of Ennoa nodosa.

X 350.

25. Tip of a dorsal bristle (average example) from an anterior foot of Ennoa CEhstedi.

X850.
26. Dorsal bristle of Ennoa nodosa (coast of Durham). X 210.

27. Ventral bristle of Euuoa nodosa (coast of Durham). X 210.

28. Tip of a dorsal bristle of ^c««//mVo//7;s/'.v «.«ip(')T////((. X 210.

29. Ventral bristle oi Acanthicolepsis aspemma. X 210.

30. Tip of another example in Aranthicolcpsis asperi-ima, showing minute process. X 350.

31. Tip of one of tlie longer dorsal bristles of Lar/isca floccosa. X 350.

32. Tip of a median ventral bristle of the same. X 350.

33. Tip of a bifid dorsal bristle of Euphrosyne Roherisoni. X 350.
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LAI'I'; XX.WIII.

Fi.;.

1. Superior vent i;tl luistlf (A Lagisca ftoccosa. x 350.

2. Dorsal bristle of variety of Laijinca floccosa. X 350.

S. Dorsal bristle of Lwjisca foccosa, var. (p. 302). x 3.")',).

4. One of the longer dorsal bristles of La(/i.ica EHmhetluv. x 35i ».

5. Superior ventral bristle of Lagiisca ElUabethx. X 350.

t). Interior ventral bristle of Laginca Elisabetkx. X 350.

7. Dorsal bristle of Lagisra JejJ'reyfii. X 350.

8. Superior ventral bristle of Lagisca Jefreysii. x 350.

9. Bristle from the middle of the ventral series of Lagisca Jefreyni. X 35(i.

10. Dorsal bristle oi Lagisca ex-tenuata, Gr. x 90.

11. Tip of the same bristle. X 350.

12. One of the longer (not longest) ventral bristles. X 210.

13. Tip of another ventral bristle, showing the secondary process. X 35ii.

14. Tip of a dorsal bristle fi-om a large specimen of Harmothoi- imbricata. x 350.

15. Superior ventral bristle of Harmotho'e imbricata. x 350.

Ifi. Median ventral bristle of Ifarninthoi- imbricata. X 350.

17. Dorsal bristle of llarmothoi spinifera, Ehlers. X 350

18. Tip of superior ventral bristle of Harinoihoc spinifera, Ehlers. x 35U.

19. Interior ventral bristle of Harmothoc spinifera, Ehlers. X 350.

20. Front view of a dorsal bristle of Harmothoc Zetlandica. X 210.

20 a. Lateral view of the same. X 350.

21. Superior ventral bristle of Hariaotho'r Zetlandica. X 350.

22. Dorsal bristle of Harmothoc Ljungmani, Mgrn. [olim //. Machodi). x 350.

23. Superior ventral bristle of Harmotho' Ljungmani. X 350.

24. One of the larger dorsal bristles of Harmothoi- untilopis, McI. X 35i>.

25. Superior ventral bristle of Harmothoi antilopis. x S'yO.

26. One of the stouter ventral bristles from the neighbourhood of the spine. X 350.

27. Dorsal bristle of Harmothoc haliaiti. M« I. x 35o.
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I'LATI- XX.\I\.

' rd.

1. Superior ventral Ijristle of ffarmotho" hnlia'iHi viewed .antero-posteriorly. X 350.

2. Another of the same form seen laterallv. X 350.

3. Inferior ventral bristle. X 350.

4. Dorsal bristle of Harmotho'e Fraser-Thomsoni. X 350.

5. Ventral bristle of Harmothoi- Fi-aser-Thomsoni. X 350.

6. Dorsal bristle of Rannotho'' Fra^er-Thomsoni with parasitic Loxosoma. X 21<).

7. One of the Ioniser dorsal bristles of FTarmotho'r marphysx. X 350.

8. Superior \-cntral bristle of Harinothoi- marphysx.

9. Median ventral bristle (in profile) of ffannothoi' marphysse. x 350.

10. Antero posterior view of one of the same. X 350.

1 1

.

Inferior ventral bristle. X 3.")0.

12. I'rofile view of one of the longer dorsal bristles of Harmothoi- lunulatn, D. Ch X 35i).

13. Antero-posterior view of another dorsal bristle. X 350.

14. One of the shorter dorsal bristles. X 350.

15. Superior venti'al bristle. X -^50.

ITi. Median ventral bristle. X 350.

17. Tip of a dorsal bristle of ffa rmotho'r ureolatn, Grube. X 3.')(i.

18. Superior ventral bristle. X o50.

19. One of the most characteristic median ventral bristles. X 35(t.

20. One of the stouter dorsal bristles of a large Evarne impar, from Herm. X 350.

21. Superior ventral bristle. X 350.

22. Lower median ventral bristle. X 350.

23. One of the stronger dorsal bristles of Evarne Joknfttoni. X 35n.

24. Tip of a dorsal bristle. X 700.

25. Superior ventral bristle. X 350.

26. Bristle from the middle of the ventral >ii\'U]i. X o5u.

27. Tip of a superior ventral bristle. X 700.

28. Tip of a bristle IVoui the middle of the ventral series. x 7n().
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PLATK XT>.

Ki,,

1. Dui'sal bristle v\ Ernrne II itln-irhti. X 6U.

2. Tlie sainc. x (!0.

3. Tip of dorsal bristle. X 210.

4. Tip of ventral bristle. X 350.

h. Dorsal bristle (average) of Lcenilhi .^etosissiyna, Sav. X 350.

(>. Ventral bristle (average) of LoeniUa -setosissivm, Sav. x 350.

7. Tip of dorsal bristle of Antino'c Sarsi. X 200.

8. Tip of ventral bristle of Antinoi- Sarsi. x 200.

9. A nearlv straight dorsal bristle of A niinor ji/itnarchicn. x 210.

10. An outer slightly curved bristle from the same group. X 210.

11. iMedian ventral bristle (South-west Ireland). X 210.

12. Dorsal bristk' from posterior region of Antino'c mollis. X 210.

13. ^ledian ventral bristle of ^??<2W0'' mo/Zz'.v. X 210.

14. The same. X 700.

15. One of the largest dorsal bristles of I'hyllantino'c mollis. X 350.

16. Ventral bristle. X 350.

17. Y)ovi^ii\\>r\'it\Q oi Scalisetosiis pellucidus. x 700.

IS. Ventral bristle. X 700.

ly. Distal region of a dorsal cirrus, x 90.

20. One of the larger dorsal bristles of Sralisetosus assimilis. X 350.

21. One of the shorter dorsal bristles. X 350.

22. Ventral bristle. X :550.

23. Dorsal bristle of Malmgrenia castanea. X 350.

24. Superior ventral bristle. X 350.

25. Inferior ventral bristle. X 350.

2(i. Tip of a ventral bristle from Valencia, showing secondary process. X 350.

27. One of the larger dorsal bristles of Malmgrenia andreapolis. X 700

28. Superior ventral bristle. X 350.

29. !Median ventral bristle. X 700.

30. Inferior ventral bristle. X 700.
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I'f.ATK M.I.

Fid.

1. r)ov!ia\\m>^t\c oi /f,i/fls>/rf?Hi fjplaf/nosn, Htu-s. x IHn.

2. Superior ventral bristles, x 18(1.

3. Mediiiii VL'iitral l)ristle. X 180.

4. Dorsal bri.stle of Po/pior scoloj>endrina. x 35U.

0. r.aroc bristle al)ove the spine of the ventral division of the foot, x 90.
6. Bristle of the other series ad joininL^ the spine, x 90.

7. Tip of a dorsal bristle, x ;>5<i.

8. Tip of one of the series represented in fig. (J. x 35().

9. Dorsal l)ristle of Entpo Kinbenji. X 3")0.

10. Ventral bristle with siini>le ti]>. X ^fiO.

11. Bitid ventral bristle. x 35(1.

12. Antero-posterior view of a large ventral bristle with a simple ti[.. x 3oO.
13. Dorsal bristle of Acho/oi- astericula. x 350.

14. Ventral bristle. X 3.j(».

15. Brush-shaped bristle from the superior l)order of the foot of hinthalis (Erstedi
X 350.

16. Antero-posterior vie^v of a bristle from the upper third of the median lobe of the foot
X 210.

17. Lateral view of the same bristle. X 210.

18. Bristle from the ventral edge of the foot. X 21(t.

1 9. Dorsal bristle of Sthenelais boa. X 90.

20. Fragment of the former, showing spinous rows, x 350.
21. Superior ventral bristle with simple spinous tip X 350.

22. Stout bristle from the centre of the ventral division with a single appendage, x 350.
23. Bristle from the inferior series, x 350.

24. Portion of the edge of a scale of Sthetiehu- Zetlandica. x 350.
25. Superior ventral bristle in calcium chloride x 350.
26. Inferior ventral bri.stle. X 350.

27. Edge of a scale of St/ieiielais ntlaniira. x 350.

28. Sujicrior ventral bristle. X 350.
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I'LATE XLII.

Via.

1. Second series of vcntiitl bristles with siii<;le tenninal joint in toot ot Sthene/ois

limicola. X 350.

2. Slender bristle henenth the former. X L'HL

3. One of the stmiti-i- ln'isflcs tollowini;- tlic iiixtlmIjiil:. X ^1".

•1. Tip of a ventral ciri'iis. X -lO.

."). Papilho on the edi;e of a scale of Stiienelais Jeffreysii. X .S.')!).

(i. Superior ventral bristle X 350.

7. Bristle from the infei-ior lobule, with two divisions in the terminal process. X 350.

8. Bristle from the ventral edge of the group. X 350.

!'. Superior ventral bristle uf EusthenelaL^ hibernici X 350.

1(». Une of the slender bristles at the ventral border of the foot. X 350.

11, 12. Portions of a dorsal bristle of »Siyiilio?i Mathilchn. X 280.

13. Su])t'rior ventral Ijristle. X 280.

1.4. One of the series below the former. x 280.

15. One of the next series without spines at the end of the shaft. X 280.

16. A more slender form at the ventral margin of the foot. X 280.

17. One of the stronger bristles of the ventral lobe, with a single terminal process.

X 280.

18. Portion of the end of the shaft (with its whorls ol spikes) of one of the superior

bristles of Signlion Biiskii. X 350.

19. Similar region of one of the next series. X 350.

20. Dorsal bristle of Leanira hyutricis. X 350.

21. A-nterior ventral bristle. X 350.

22. Ventral bristle from the posterior region. X 350.

23. Dorsal bristle of I'liolo'i- minuta. X 280.

24. Ventral bristle. X 280.

25. Foot of Lepidonotus Nquamatuti. X 20.

2fi. Tenth ioot oi LepuIo?iotus claiid. x 12.

27. Tenth foot of Gattijcma cirrosa. X 40.

28. Foot of Eunoa 7iodos(i. X 18.

29. Foot of Acanthicolepis asperrima—behind the middle of the body, x 24.

30. Anterior foot of LagUca Jeffreysii. X 24.
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